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Urinary Schistosomiasis is a parasitic disease of public health importance in Africa affecting
children. It relationship with malnutrition is well pronounced in Nigeria and impairs growth of
the affected children or persons. This work investigates the nutritional status of children
infected with urinary schistosomiasis. The Anthropometric indices of the studied children
were determined according to standard procedures and related to intensity of Schistosom.
haematobium infection. The weight, height and Age were Anthropometric indices used in this
study. A total of 462 children were investigated which comprises of 252 of infected test group
and 210 non infected control group. According to height for Age Z-scores 29 (22.7%) of the
children with light infection and 60 (48.4%) with heavy infections were severely malnourished
p, value= 0.1785 was statistically significant at p>0.05. The higher the intensity of infection, the
more malnourished is the child in this study. Nutritional status of the children based on weight
for Age Z-scores showed that p-value was not significant. These indicated that there is no
significant difference between level of infectivity and weight for age indices of nutritional
status. Height for Age Z (HAZ) and Weight for Height Z (WHZ)-scores were more sensitive
indices in determining nutritional status in all indices used in this study. However, males were
more malnourished and infected than their female counterparts. All stakeholders should
intensify efforts through research and health policies at eradicating schistosomiasis
schistosomiasis in Nigeria and Africa in general, more importantly among children.
c Copyright 2011 BioMedSciDirect Publications IJBMR -ISSN: 0976-6685. All rights reserved.

1. Introduction
Urinary schistosomiasis caused by Schistosoma haematobium
constitutes a major public health problem in many tropical and
sub-tropical countries [1]. S. haematobium is reportedly endemic
in 53 counties in the Middle East and most of the African continent
[2]. Two hundred million people worldwide are estimated to be
infected with S. haematobium of which 70% live in sub-Saharan
Africa [3]. Although, many infections may be asymptomatic,
infection with schistosomes may result in clinical disease, and S.
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haematobium infection however causes haematuria, dysuria,
nutritional deficiencies, lesion of the bladder, kidney failure, an
elevated risk of bladder cancer and-in children- growth
retardation [4].
In Africa and the Middle East, where S. haematobium is common
protein energy malnutrition, poor physical growth of children and
underweight adults are highly prevalent concurently [5,6 and 7].
Studies have shown that S. heamatobium is associated with low
weight for height in children and adults, that urinary
schistosomiasis may inhibit child growth and that there will be
improvement in growth after treatment [8]. Some cross-sectional
studies that were carried out in Egypt, Liberia, Nigeria and
Zimbabwe [9,10,11 and 12] gave contrary views in relationship
between schistosomiasis and nutritional status.
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Associations between high weight for height and Urinary
Schistosomiasis in children and adult males show that
schistosomiasis may not cause growth stunting in adult males. In
Tanzania, studies revealed that infected children grew less well
than uninfected ones and that school children treated with antischistosomal drugs gained more weight and height than those not
treated [13]. Studies demonstrate that treatment of S.
haematobium with metrifonate was associated with weight gain
few months after treatment in underweight adult males in Kenya,
[14] and a general improve growth rates in school children three
months after treatment (15). There is positive association between
nutritional status and child growth in the Peoples Republic of
China, Macgarvey et al., [16] , they found out that schistosomiasis
and its intensity were significantly related to reduced stature in
females, across the entire age group. The cross-sectional
association between anthropometric reductions and in childhood
and adolescence indicate a strong independent effect of infection
on malnutrition and growth in the studied population. [11, 17, 18].
Micronutrient deficiency, parasitic infections and stunting
remain significant problems among school aged children in Africa
and Nigeria in particular [11]. The information about this is
important concept of parasitic diseases is fragmental or absolutely
lacking at microgeographical level in Nigeria. It is against this
background that this study is designed to find out the effect of
urinary schistosomiasis and anthropometric indices of children in
Eko-Ende community Osun State, Nigeria
2. Materials and methods
2.1. The study area
The study area Eko-Ende lies between Latitude 7057' N and
Longitude 4041 East of the Greenwich Meridian in Ifelodun Local
government area of Osun State. Permission for the study was
obtained from the Osun State Ministry of Health, Education and
Ifelodun Local government authority as well as parents guardians
of the children and the children themselves.
2.2.Ethical Clearance
Ethical clearance and approval was obtained from Osun state
Ministry of Health and Ethical Committee of Ladoke Akintola
University of Technology Teaching Hospital, Osogbo, Osun State.
Informed consent was also sought and obtained from the
community, subjects' parents or guidians and subjects themselves.
2.3.Selection criteria
The test-group constituted the infected group and was selected
through centrifugation microscopic ova detection method while
the control group composed negative individuals by the same
method. Those that refused to give consent were excluded from the
study.
2.4. Microscopic examination of urine
Diagnosis of urinary Schistosoma haematobium eggs was done
by microscopy, as described by Piekarski [19]. 10ml of urine was
centrifuged at 2000rpm for 5minutes in order to concentrate eggs
of schistosome. The deposit was examined microscopically using
X10 and X40 objectives for the characteristics of eggs as described
by [20].

2.5. Assesment of nutritional status
For assessment of the nutritional status of children, a test and a
control group matched as much as possible for age and was
constituted. Four hundred and sixty-two (462) children were
recruited for the study. These test-groups constituted the infectedgroup and were detected through microscopic ova detection
method while the control-group constituted negative individuals.
The height (cm) and weight (kg) of each child were measured and
recorded using standard method. The statistical package
developed for use in large field trials was utilized for analysis. This
package is approved by WHO and UNICEF and is acknowledged to
be more than 90% accurate [7]. Anthropometric measurements
are incorporated into the study to determine how much nutritional
status explains and reflects an observed pattern of infection
[7,21,22]. The basic anthropometric measurements age, sex,
height and weight were used. These are compared with an
international reference population (defined by the US, National
Centre for Health Statistics (NCHS), and adopted by the Worldd
Health Organization [22,23, 24]. To compute indices of weight for
height (WHO, height for age (HA) and weight for age (WA) For ease
of comparison the indices are converted to standard deviation
scores (Z-scores) and/or percent of the median value (centile) of
the reference population [24,25]. The epi-naut statistical package
was used to assess nutritional status of children using
anthropometric indices. A single set of measurement was
available for screening so as to identify abnormal anthropometric
indices
3. Results
A total of four hundred and six two respondents comprising 240
(51.9%) males and 222 (48.1%) females drawn from Eko-Ende
participated in the study. (Table 1)The age range was 5 to 16 yr
with the median being 12 year, standard deviation 2.9, mean 10.5
and mode 12. The weight and height range were .72m - 1.58m and
23-46kg with median of 1.22m and 25.00kg respectively.
Table 1. Age distribution by sex of the studied population in
Eko-Ende community
Age Group
Years

Males (%)
N=252

Females (%)
N=210

5-7

52 (19.8)

50 (23.8)

8-10

47 (17.9)

32 (15.2)

11-13

139 (53.1)

108 (51.4)

14-17

24 (9.2)

20 (9.5)

Total

252(54.5)

210(45.5)

Mean = 10.5

Median = 12

Mode =12

The degree of infectivity by sex in the community of the study
population is as shown (Table II). The control group had a total of
200 individuals out of which 59.0% were males and 41.0% were
females. Seventy-five (54.3%) male children had a light infection
of S. haematobium while 53 (46.5%) female children had a light
infection rate. Among those with heavy infection, males recorded
the highest infection rate of 68(26.3%).
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Table 2. Degree of infectivity by sex of the studied population
in the community.
Intensity
of Infection
Non-Infected

of Males n(%)
124(59.00)

Table 4. Nutritional status of children and intensity of
infection with S. haematobium infection based on height for
Age Z-scores (stunting).

Females n (%)
86(41.0)

Weight for age
(HAZ)

Light Intensity
N%

Heavy intensity
N%

Normal

50(39.0)

17(13.7)

Mild

38(29.7)

20(16.1)

Moderate

11(8.6)

27(21.8)

Severe

29 (22.7)

60(48.4)

Total

128(100.0)

124(100.0)

(Control)
Light Infection

60(26.7)

63(30.0)

Heavy Infection

68(26.3)

61(23.3)

Total

252(56.7)

210(43.3)

Light infection 1-49 eggs in urine.
Heavy Infection 50-200 eggs.
v. Heavy Infection >300 eggs

Chi-square = 2.85
Degree freedom = 3.

The nutritional status of children and controls base on height for
age Z-scores (stunting) is shown in Table III, p-value was
significant at p.< 0.05. One hundred and twenty one (48.0%) of
infected individuals were severely malnourished and only 76
(48.0) of the control were affected severely. There was a positive
predictive value between rate of malnutrition of infected children
and control as indicated by height for age. The more malnourished
the child, the higher the chances of infectivity.
Table 3. Nutritional status of children studied and control
based on height for Age Z-scores (stunting).
n=252
Infected

p-value = 0.17859501.
Comment: p-value is not significant at p>0.05.

Nutritional status of infected children when compare to the
control base on weight for Age –scores, (under-weight) showed
that p-value was not significant at p>0.05 (Table V). None of the
subjects were severely malnourished, 43(20.5%) and 49 (19.4%)
revealed moderate malnourishment.
Table 5. Nutritional status of children studied and control
based on weight for Age Zl-scores (under-weight).
n=210
Control
N%

n=252
Infected
N%

Normal

88(41.9)

123(48.8)

Mild

79(37.6)

80(31.8)

Weight for age
Z (WAZ)

Height
for age

n=210
Control

Normal

95(45.2)

60(23.8)

Moderate

43(20.5)

49(19.4)

Mild

20 (9.5)

34 (13.5)

Total

128(100.0)

252(100.0)

Moderate

19(9.1)

37(14.7)

Severe

76(36.2)

121(48.0)

Total

210(100.0)

252(100.0)

Classification used:
<-3 Severe,
<-2-<3 Moderate
<-1-<2 Mild x <-2
>-1 normal,
Chi-square – 8.27
Degree of freedom = 3
p-value = 0.03213244.
comment: p-value is significant at p<0.05.

The nutritional status of children studied and intensity of
infection with S. haematobium based on height for Age Z-scores
(stunting) is as shown in Table IV. More children 29(22.7%) and
60(48.4%) with light and heavy infections were severely
malnourished respectively. P value was significant at p<0.05. The
higher the intensity of infection, the more malnourished is the
child.

Chi-square = 0.424.
Degree of freedom =2.
Comment: p-value is not significant at p>0.05.

The nutritional status of children infected with S. haematobium
based on weight for age Z-scores (under-weight) is shown in Table
VI. The result show that p-value was not significant at p>0.05. Only
21(16.4%) and 11(8.9%) showed moderate malnourishment
among control and test subjects respectively. There was no
significant difference between level of infectivity and weight for
age indices of nutritional status.
Table 6. Nutritional status of children and intensity of
infection with S. haematobium infection based on weight for
Age Zl-scores (under-weight)
Weight for age
Z (WAZ)

n=128
Light Intensity
N%

n=124
Heavy intensity
N%

Normal

56(43.8)

68(54.8)

Mild

51(39.8)

45(36.3)

Moderate

21(16.4)

11(8.9)

Total

128(100.0)

124(100.0)

Chi-square = 2.64
Degree freedom = 2.

p-value = 0.15749501.
Comment: p-value is not significant at p>0.05.
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Nutritional status of children studied and control based on
weight for Height –scores (wasting) is shown in Table VII, p-value
was not significant, indicating that weight for height value is
weakly and negatively relate to intensity of infection (correlation
coefficient r=-0.02) while weight for age is positively and weakly
correlated to intensify of infection (r=0.12), similarly is height for
age (r=0.14)
Table 7. Nutritional status of children studied and control
based on weight for Height Z-scores (wasting).
n=210
Control
N%

n=252
Infected
N%

Normal

168(80.0)

197(78.2)

Mild

32(15.2)

51(20.2)

Moderate

10(4.8.0)

4(1.6)

Total

210(100.0)

252(100.0)

Weight for age
Z (WAZ)

Chi-square = 0.41.
Degree of freedom =2.
Comment: p-value is not significant at p>0.05.

The nutritional status of children and intensity of infection
based on weight for Height Z-scores is shown in Table VIII, p-value
was not significant. There was no weight for height indices of
nutritional status.
The nutritional status of children studied and control based on
weight for Height Z-scores (Table VIII). P-value is not significant
Weight for Height was very weakly and negatively relate to
intensity of infection (Correlation coefficient r = 0.04) while weight
for age was positively and weakly correlated to intensity of
infection (r = 0.13), as was height for age (r=0.16).
The nutritional status of children and intensity of infection
based on Weight for Height Z-scores show that p-value is not
significant i.e. there is no significant difference between level of
infectivity and weight for height indices of nutritional status.
Height for age was the most sensitive index in determining
nutritional status. Weight is the most sensitive indicator used int
eh determination of dosage of drug for the treatment of
schistosomiasis and it is positively correlated (r=0.12)
Table 8. Nutritional status of children and intensity of
selection based on weight for Height Z-score (washing).
n=128
Light Intensity
N(%)

n=124
Heavy intensity
N(%)

Normal

118(92.1)

116(93.6)

Mild

8(6.3)

6(4.8)

Moderate

2(1.6)

2(1.6)

Total

128(100.0)

124(100.0)

Weight for age
Z (WAZ)

Chi-square = 1.94
Degree of freedom = 2
p-value = 0.2243891.
Comment: p-value is not significant at p>0.05.

4. Discussion
The results showed that males were more infected than the
females. This is most likely due to the fact that boys are more
explorative and inquisitive to take adventure than their female
counterparts [25]. The level of infectivity of the studied children
showed that males recorded the highest level of infection when
compare with the females. This corresponds to the findings of
other workers for instance, some studies have shown that S.
haematobium is associated with low weight for height in children
and adults, that urinary schistosomiasis may inhibit child growth
and that there will be improvement in growth after treatment
(6,8,). Some cross sectional studies that have been carried out in
African countries that reported similar associations between high
weight for height and S. haematobium infection in children as
reviewed by [11]. Sulyman and Colleague also revealed that
studies carried out in Tanzania showed that infected children grow
less well than uninfected ones and that school children treated
with anti-schistosoma drugs gained more weight and height than
those not treated [27, 28, 29]. This could be attributed to various
reasons such as predisposing environmental and behavioural
features [11].
There was a high significant figure of anthropometric indices
among the infected individuals when compared with the controlgroup. More children with heavy intensity of infection showed
severe stunting (malnutrition) when compared with those with
light intensity of infections. This result is similar to the
observations contributed to growth deficits; also heights for age
(HFA) indices of nutrition give a picture of past nutritional history
[11, 30]. Low height for age (stunting) signifies a slowing of
skeletal growth, this condition is associated with poor overall
economic situations, chronic or repeated infections as well as
inadequate nutrient intake [30, 31]. However, it was noted that
there was no significant difference between the level of infection
and anthropometric indices of weight for Age Z-scores in both
control and infected children.
This remark is contrary to the findings of Delima et al., [32] who
found that of all the children surveyed, 69% were undernourished
(less than 80% of expected weight for age). Also, [33] found no
association between low anthropometric measures and
schistosmiasis.
There was also no significant difference between nutritional
status of infected children and the controls based on weight for
Height Z-scores (wasting), this is same for level of infectivity and
weight for height indices of nutritional status. According to [11]
weight for height (WFH) is an index of current nutritional status.
Low weight for height (wasting) indicates a deficit in tissue and fat
mass compared with the amount expected for a child of the same
height or length and may result either from failure to gain weight or
from actual weight loss.
5. Conclusion
This work has generated some useful information for the
planning of sustainable and effective intervention against the
transmission of urinary schistosomiasis and the need for
improved health of school children in Eko-Ende and other rural
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communities. Therefore, there is the need for control measures,
particularly in the area of high-quality nutrition and dietary
education.
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