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ABSTRACT 
 

Schistosomiasis and Soil Transmitted Helminths (STHs) are major parasitic diseases in 

Nigeria affecting children. It is associated with malnutrition which impairs the biological 

development of the affected persons. This study determines the nutritional status of pupils 

infected with these infections. Anthropometric indices which included weight and height of 

these pupils were obtained and related to intensity of infection. A total of 1370 children were 

studied, 265 of whom formed the test group with the rest in the control group. Based on 

height for Age Z-Score 80(59.7%) of the pupil with light infection (6-7years) were severely 

malnourished (P<0.05). This indicates that the higher the intensity of infection, the more 

malnourished the pupils. However, nutritional status of the pupil based on weight for Age Z-

Score showed no significant different (P<0.05). This indicates that there is no difference 

between level of infectivity and weight for Age indices of nutritional status. It is 

recommended that pupils be provided with regular treatment. 

 

Key Words: Schistosomiasis, Soil Transmitted Helminths, Anthropometric Indices, Pupils 
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INTRODUCTION 

Schistosomiasis and helminth infections 

are the major parasitic diseases in 

developing countries and their 

epidemiological coexistence is frequently 

observed, particularly in Africa (Miller et 

al., 2000). Co-infection with Soil 

Transmitted Helminths (STHs) and 

Schistosoma species may have an 

important influence or regulation of 

inflammatory factor. Intestinal parasites 

are known as important public health 

problems in tropical Africa (WHO, 2002). 

Over the last fifty years, despite successful 

control projects in some places, the 

number of people infected or at risk of 

infection has not reduced (Savioli et al. 

1997). 

 

Schistosomiasis is endemic in Nigeria and 

estimated 3million Nigerian children aged 

between 9-14 years are infected (Savioli et 

al., 1997 and Chistulo et al., 2000). Most 

studies in the tropics are focused on a 

single species of parasite while in reality 

the subjects are usually infected with two 

or more species of parasites concurrently 

(Bundy et al., 1991). 
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Host concurrently infected with more than 

one species of parasites are not only at risk 

of the illnesses associated with each 

parasite, but also risk of more severe 

diseases due to synergistic interactions 

among parasites (Bulk et al., 1978). 

 

Schistosomiasis has been ascribed to be in 

association with different kinds of disease 

conditions and has also been shown to 

occur concurrently with other intestinal 

parasites (Adewunmi, 1993; Miller et al, 

2000). However, because many parasitic 

infections, especially those of helminthic 

origin are usually asymptomatic or 

produce only mild symptoms, they are 

often neglected. Furthermore, studies on 

concurrent Schistosomiasis and co-

infection with other intestinal parasites are 

few. In Nigeria, recent survey has shown 

that intestinal parasites are growing 

problems as the economy and availability 

of basic amenities becomes unsatisfactory 

( Asaolu et al., 1992). 

 

Recent studies in LGAs in Imo State were 

centered on either prevalences of STHs or 

Schistosomiasis (Okere, 2004; Ogomaka, 

2011; Nwoke and Anosike, 2000). No 

study is known to have been carried out on 

co-infection of schistosomiasis and STHs. 

Hence, no effort has been made towards 

controlling their morbidity and 

transmission using antihelminths. 

Consequently, the for research 

investigation in this regard is not only a 

welcomed development but the right step 

in the right direction. 

 

MATERIALS AND METHODS 
Study Area  

This study was carried out in Owerri North 

LGA, Imo State from January to August, 

2015. Owerri North which is one of the 27 

LGAs in Imo State is located between 

latitude 5
o
15

1
 and 5

o
34

1
N, Longitude 7

o
15

1
 

- 7
o
30

1
E. (Figure1). Vegetation and 

climate is typical of the tropical rainforest, 

since the region is in the rainforest belt of 

the country (Nigeria: Figure 1). The Local 

Government Area lacks basic social 

amenities, such as adequate portable water, 

good road network, sanitary facilities, 

adequate health centers and public schools 

with adequate facilities. Majority of the 

people depend on streams and rivers for 

water with very few that can afford bore-

hole water. It is an amalgamation of wards, 

(16 political wards), four (4) wards in the 

Urban and twelve (12) wards in the rural 

settlements. The wards include 

Agbala/Ulakwo, Amakohia/Akwakuma, 

Awaka/Ihite Ogada, Egbu I, Egbu II, 

Emekuku I & II, Emii I, Emii II, Naze, 

Obibi I, Obibi II, Obibiezena, Orji I and II 

and Obube. 

 

Owerri North has a projected population of 

176,334 (Census, 2006). The inhabitants 

are predominantly Igbos and they are 

Christians with very few traditionalists and 

other religions. Their major occupation is 

farming with few traders and artisans. The 

farming activities have important bearing 

on the ecology of the area. 

 

 

After preliminary inspection of schools, 

twenty five primary schools were 

randomly selected. The schools were 

surrounded by bushes which the pupils 

sometimes use indiscriminately for 

defecation, the play grounds are made of 

loose soil and the pupils go about 

barefooted on them. The areas were 

divided into Urban, Sub-Urban and Rural 

according to SUBEB criteria. Seven 

schools were selected from Urban, 5 from 

sub-urban and 13 from rural areas 

respectively. The selections of the primary 

schools were based on pupils’ attendance, 

location and school environments. 
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Figure 1: Map of Owerri, showing the study area, the rivers and the schools used in the study  

 

Ethical Consideration 
The study was approved by the 

Postgraduate Board-of Imo State 

University, Owerri. Permission was also 

obtained from Owerri North L.G.A. Health 

Unit while informed consent was obtained 

from Traditional Rulers (Ezes) in the study 

areas. Thereafter, the head teachers of 

schools were visited. In brief, a letter of 

introduction obtained from the supervisor 

of the study was submitted to the head 

teachers of the selected schools. Consented 

pupils had their samples collected after 

obtaining parental consent through Parents 

Teachers Association (PTA). 

 

STUDY DESIGN 
The study is a cross sectional survey for 

the assessment of the prevalence of both 

schistosomiasis and soil transmitted 

helminthes (STHs) and their association 

with anthropometric indices in selected 

school pupils. All the enrolled population 

1,370 was used for the survey method. The 

two hundred and sixty five (265) infected 

pupils from different schools form the test 

group. They were detected through 

standard parasitological methods while the 

control group constituted the negative 

individuals/pupils (Sulyman et al., 2009). 

 

Parasitological Survey 
The specimen used for this study included 

Urine, Stool and blood respectively. For 

Urine collection, children were provided 

with a numbered sterile specimen 

container to avoid mid-stream urine 

between 10:00 and 14:00 hours, the peak 

period of egg excretion. The pupils were 

educated on how to collect early morning 

stool samples and quantity to be collected 

using a model. They were provided with a 

clean screw capped well labeled plastic 

container of about 50mls. Collection of the 

samples was made the next day for 

effective handling. 3ml of venous blood 

samples were collected from each pupil 
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using 5ml syringe. The samples were then 

transferred into fresh EDTA bottles, 

labeled with code numbers, age and sex. 

 

 

Processing/Examination of Specimen 
The urine samples were examined for S. 

haematobium eggs by filtration methods 

using centrifugation method (WHO, 

1980). 

 

Stool samples were processed in the 

laboratory using Direct Saline/Iodine wet 

mount and Kato Katz techniques for 

parasites recovery (Katz, et al., 1972). 

 

The blood samples were collected into 

EDTA bottles following acceptable 

standard and analyzed on a PCV machine 

for estimated values for PCV and 

haemoglobin. 

 

Anthropometric Measurements 

Assessment of Nutritional Status 
To assess the nutritional status of children, 

a test and a control group were matched as 

much as possible for age and sex. Two 

hundred and Sixty five (265) infected 

pupils were used for this study. These test 

groups constituted the infected groups and 

were detected by survey study. The height 

(cm) and weight (kg) of each pupil was 

obtained by ruler and weighing balance 

and recorded (Sulyman et al., 2009). 

 

Measurement of Upper Arm 

Circumference 
Mid upper arm circumference (MUAC) of 

the left upper arm was measured at the mid 

point between the tip of the shoulder and 

the tip of the elbow (Olecranon process 

and the acromium) using tape. This 

process is useful for the assessment of 

nutritional status and is a good predictor 

for mortality (Morley, 2008). The process 

involved, bending of the left arm and 

masking with a pen the olecranon process 

and the ocramium. This was followed by 

marking the mid point between these two 

marks. The arm while hanging straight 

down was wrapped with tape around the 

arm at the mid point mark and measured to 

the nearest 1mm (UNSSCN, 2008). 

 

DATA ANALYSIS 
The data were analyzed statistically using 

SPSS statistical software package. 
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RESULTS 

Table 1: The prevalence and distribution of STHs and Schistosomiasis infections by school location 

School 

location 

No. 

Examined 

No. Infected Distribution (%) 

Sch Al HW Tt Coinfection 

Urban 385 40(15.09) 0(0.00) 13(4.23) 17(5.55) 10(2.56) 0(0.00) 

Sub-urban 270 65(24.53) 0(0.00) 15(6.21) 29(7.66) 20(8.11) 1(2.89) 

Rural 715 160(60.38) 0(0.00) 42(8.14) 84(10.44) 32(8.99) 2(10.56) 

Total 1370 265(19.63) 0(0.00) 70(26.40) 130(49.09) 62(23.40) 3(3.13) 

 

Key: Sch - Schistosomiasis; Al – Ascaris lumbricoides; Hw – Hookworm; Tt - Trichuris trichuira 

Table 1, illustrates the prevalence and distribution of STH among the schools. Hookworm (49.09%) had the highest infection rate 

followed by Ascaris (26.40%) while Trichuris trichuira (23.40%) had the least. Among schools, those in the rural had the highest 

infection (P<0.05). Co-infection of STH were common but more in rural (10.56%). 
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Table 2: Level of infectivity by sex of the studied population 

Intensity of infection Males  

n(%) 

Females  

N(%) 

Non infected (control) 593(79.92) 512(81.53) 

Light infection 149(20.08) 116(18.47) 

Heavy infection 0(0.00) 0(0.00) 

Total  742(54.16) 628(45.83) 

 

KEY 

Parasites Light Infection Heavy Infection Very Heavy 

Infection 

AS 1-4,999 5,000 – 49,999 ≥50,000 

HW 1-1,999 2,000 – 3,999 ≥4,000 

Tt 1-999 1,000 – 9,999 ≥10,000 

Source: WHO (1987) 

The level of infectivity by sex of the study population is as shown (Table 2). The 

control had a total of 1,105 individuals out of which 593(79.92%) and 512(81.53%) were 

males and females respectively. 149(20.08%) male children had a light infection of STHs 

while 116(18.47%) female children had a light infection rate. No child had heavy infection. 

The difference between the level of infectivity between male and female children were 

insignificant (p > 0.05). 
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Table 3: Nutritional status of children studied and control based on height for age Z-score (Stunting) 

Age Normal 

height 

range (cm) 

Control (n=1105) Infected (n = 265)                      

Normal Mild Moderate Severe   

6-8 106–137 371(33.57) 9(32.14) 28(50) 18(38.30) 80(59.70) 

9-11 123–154 313(28.33) 8(28.57)  14(25) 13(27.67) 26(19.40) 

12-14 137-177 201(18.19) 6(21.43) 8(14.29) 9(19.15) 18(13.43) 

15+ 151-182 220(19.91) 5(17.86) 6(10.71) 7(14.89) 10(7.46) 

 

Classification used: 

Normal = > -1 

Mild  = < -1 - <2 

Moderate = < -2 - <3 

Severe = < -3 

 

The nutritional status of children and control based on height for Age Z-score (stunting) is shown in Table 3. There was a positive 

predictive value between rate of malnutrition of infected children and control as shown by height for age. The more malnourished the 

child, the higher the chances of infection (p < 0.05). 

Table 4: Nutritional Status of Children studied and intensity of infection based on Height for Age (stunting) 

 

Age 

group 

(years) 

Normal Height 

Range (cm) 

Infected (n = 265) 

Normal Mild Moderate Severe 

6-8 106 – 137 9(32.14) 28(50) 18(38.30) 80(59.70) 

9-11 123 – 154  8(28.57) 14(25) 13(27.67) 26(19.40) 

12-14 137 – 177  6(21.43) 8(14.29) 9(19.15) 18(13.43) 

15
+
 151 – 182  5(17.86) 6(10.71) 7(14.89) 10(7.46) 

 

The nutritional status of children studied and intensity of infection with STHs based on height for Age Z-score (stunting) is 
shown in tables 4 and 5. All children had light infection. Although none of the children were found to have heavy infections, 
more children with light infection were severely malnourished 134(50.57%). Nutritional status of the pupil based on height 

for Age was statistically significant (p<0.05). 
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Table 5: Nutritional status of children and intensity of infection based on Height for 

Age (Stunting) 

 

Height for Age 

(HAZ) 

Intensity of Infection 

    n = 265               n = 0                    n = 0 

Light Heavy Very heavy 

Normal 28(10.57) 0(0.00) 0(0.00) 

Mild 56(21.13) 0(0.00) 0(0.00) 

Moderate 47(17.73) 0(0.00) 0(0.00) 

Severe 134(50.57) 0(0.00) 0(0.00) 
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Table 6: Nutritional Status of pupils studied and uninfected based on weight for Age (underweight) 

Age Normal 

weight range 

(kg) 

Control (n=1105) Infected (n = 265) 

Normal Mild Moderate Severe 

6-8 16 – 34 468(42.35) 5(35.71) 7(38.89) 40(45.45) 47(32.41) 

9-11 21 – 53 313(28.33) 4(28.57) 5(27.78) 29(32.95) 39(26.90) 

12-14 30 – 72 157(14.21) 3(21.43) 3(16.67) 14(15.91) 30(20.70) 

15+ 40 – 79 167(15.11) 2(14.29) 3(16.67) 5(5.68) 29(20) 

 

Nutritional status of infected children when compared to the uninfected based on weight for Age Z-scores, (underweight) showed an 

inverse relationship which is statistically significant (p<0.05). 

 

 

Table 7: Nutritional Status of pupils studied based on weight for Age (underweight) 

Age 

group 

(years) 

Normal Weight 

Range (kg) 

Infected (n = 265)  

Normal Mild Moderate Severe 

 6-8 16 – 34 5(35.71) 7(38.89) 40(45.45) 47(32.41) 

9-11 21 – 53 4(28.57) 5(27.78) 29(32.95) 39(26.90) 

12-14 30 – 72 3(21.83) 3(16.67) 14(15.91) 30(20.70) 

>15 40 – 79 2(14.29) 3(16.67) 5(5.68) 29(20.00) 

 

The nutritional status of children infected with STHs based on weight for Age Z-score (underweight) is shown in Tables 7 and 8. All 

the children had light infections in the intensity based on egg count classification. More children with light infections were severe 145 

(54.72%). There was significant difference in the intensity of infection (p<0.05). 
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Table 8: Nutritional status of children and intensity of infection (underweight) 

Height for Age  

(WAZ) 

Intensity of Infection 

    n = 265               n = 0                    n = 0 

Light Heavy Very heavy 

Normal 14(5.28) 0(0.00) 0(0.00) 

Mild 18(6.79) 0(0.00) 0(0.00) 

Moderate 88(33.21) 0(0.00) 0(0.00) 

Severe 145(54.72) 0(0.00) 0(0.00) 

 

Table 9: Nutritional status of children and control based on weight for Height Z-

score (wasting) 

Weight for Height 

(WHZ) 

n = 1,105 n = 265 

Control (%) Infected (%) 

Normal 157(14.21) 14(5.28) 

Mild 167(15.11) 18(6.79) 

Moderate 313(28.33) 88(33.21) 

Severe 468(42.35) 145(54.72) 

 

Table 10: Nutritional status of children and intensity of infection based on weight 

for Height Z-score (wasting) 

Weight for Height 

(WHZ) 

n = 265 n = 0 

Light intensity n(%) Heavy intensity n(%) 

Normal 14(5.28) 0(0.00) 

Mild 18(6.79) 0(0.00) 

Moderate 88(33.21) 0(0.00) 

Severe 145(54.72) 0(0.00) 

 

Nutritional status of children and control based on weight for height Z-score 

(wasting) is shown in table 10. P-value was not significant indicating that weight for 

height is weakly and negatively related to intensity of infection (–0.02). However, weight 

or age is positively and weakly correlated to intensity of infection (r = 0.13), similarly,  

height for age (r = 0.16).  

The nutritional status of children and intensity based on weight for height Z-score 

is shown in table 10. P-value was not significant. There was no significant difference 

between the level of infectivity and weight for height indices of nutritional status. 
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Table 11: Distribution of Intestinal Parasites in Relation to UAC of the Pupils 

UAC 

Range 

(cm) 

Classification Tape colour Al Ht Tt Co-infected 

Hw/Tt 

<11.0 Severe Red colour 27(38.57) 34(26.15) 22(35.48) 1(33.33) 

11.0-12.4 Moderate Orange colour 40(57.14) 90(69.23) 40(64.52) 2(66.67) 

12.5-13.5 Mild Yellow colour 0(0.00) 3(2.31) 0(0.00) 0(0.00) 

>13.5 Normal Green colour 3(4.29) 3(2.31) 0(0.00) 0(0.00) 

 

KEY 

Al = Ascaris lumbricoides 

Hw = Hookworm 

Tt = Trichuris trichuira 

UAC = Upper Area Circumference 
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Table 11 demonstrates the Mid Upper Arm Circumference (MUAC) of pupils examined 

in Owerri North. Pupil whose MUAC ranged 11.0-12.4cm had the highest rate of 

infection [Ascaris 40(57.14%); Hookworm 90(69.23%); Trichuris 40(64.52%) and co-

infection with Hookworm and Trichuris 2(66.67%) which is moderate malnutrition]. 

Severely malnourished pupils <11.0cm MUAC had Al 27(38.57%); Hw 34(26.15%); 

Trichuris 22(35.48%) and co-infection with Hookworm and Trichuris 1(33.33%). Those 

who were normal >13cm MUAC had Ascaris 3(4.29%); Hookworm 3(2.31%) and 

Trichuris  0(0.00%). There was no co-infection among this group. Pupils who were 

obessed (overweight) had Hookworm 0(0.00%) with no value for Ascaris, Trichuris and 

co-infection. There existed a statistical difference among the pupils (p<0.05). 

 

Table 12: Prevalence of STH in relation to UAC for uninfected and infected Pupils 

Parameters 

UAC (%) 

N = 1,105 N = 265 

Negative Positive 

Males Females Males Females 

 19.97±2.49 19.54±2.48 17.93±2.32 17.96±2.31 

 

Table (12) compares the mean prevalence of STH in relation to MUAC of infected pupils 

with uninfected pupils. The differences were not significant with the sexes; males (19.97 

± 2.49 vs 17.93 ± 2.32) and females (19.54 ± 2.48 vs 17.96 ± 2.31) respectively. 

 

 

 

DISCUSSION 

The study could not establish co-

infection of schistosomiasis and soil 

transmitted helminths (geohelminths) for 

yet to be identified reasons. Preliminary 

investigation has suggested that it could 

be related to the deworming activities 

carried out prior to the study in the area 

by the Carter Center. This is contrary to 

previous reports elsewhere (Parag et al., 

1996). The level of infectivity of the 

studied localities and children however, 

showed that rural areas and males 

recorded the highest level of infection 

(60.38% and 54.16%) when compared 

with other localities (urban and 

suburban) and females. This could be 

due to various reasons including 

predisposing environmental and 

behavioural features. 

 

There was a high significant figure of 

anthropometric indices among the 

infected pupils when compared with the 

control groups. The synergism found in 

this study between STHs and 

malnutrition may be due to Hookworm, 

Ascaris and Trichuris which are the 

prevalent (the three main nematode 

infections) and implicated in growth 

retardation of children in tropical 

countries (Adekunle, 2002). Hookworm 

causes systemic secondary effects linked 

to iron deficiency, anaemia which may 

lead to malnutrition. Ascariasis causes 

vitamin A and carotenes deficiency and 

possibly malnutrition as secondary 

effect. Trichuriasis also causes iron 

deficiency, anaemia which may also lead 

to malnutrition. The presence of 

parasites on normal children is a vivid 

reflection of their carelessness on 

hygiene. They live in unsanitary 

conditions and hazardous environmental 

factors which prevail both at home and 

in schools which may lead them to 
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infection. Although the study could not 

establish heavy infections, more children 

with light infection showed severe 

stunting (malnutrition) when compared 

with those of the normal. Parasitic 

infections have been found to contribute 

to growth deficiency (Ohandiwana, 

1983; Parag et al., 1996). Height for age 

(HFA) indices of nutrition gives a 

picture of past nutritional history 

(Watterlow, 1977). Low height for age 

(stunting) signifies a slowing of skeletal 

growth, this condition is linked with 

poor overall economic situations, 

chronic or repeated infections as well as 

inadequate nutrient intake (WHO, 1964). 

However, the report of this study could 

not find any relationship between level 

of infection and anthropometric indices 

of weight for age Z-scores among the 

pupils (Control and infected). This 

finding is contrary to Carswell et al 

(1981) and Delima et al (1985). The 

former observed that all the children 

under survey were undernourished (less 

than 80% of expected weight for age) 

while the latter found no association 

between low anthropometric indices and 

schistosomiasis. 

 

Furthermore, no significant difference 

between nutritional status of infected 

pupils and the controls based on weight 

for Height Z-score (wasting). Similar 

observations were recorded for level of 

infectivity and weight for height indices 

of nutritional status. Watterlow (1977) 

had posited that 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 quantity expected for 

a child of the same height or length and 

may result either from failure to gain 

weight or from actual weight loss. It is 

also a known fact that wasted children 

have higher rate of mortality (Chan and 

Mott, 1989; Kielman and McCord, 

1978). However, no mortality was 

observed in the study for the entire 

period. The study observed differences 

on the MUAC and its relation to 

intestinal parasites. However, there was 

comparable ratio for both sexes. MUAC 

is useful for assessment of nutritional 

status. MUAC for age had predicted 

death in children better than others 

anthropometric indicators elsewhere 

(Nagy et al., 2014). The reasons of both 

comparable ratios for the sexes and 

relation to malnutrition are far beyond 

the limits of the study and more studies 

to be answered. 

 

This study has highlighted the need for 

improved health of school pupils in 

developing countries hence the need for 

control, especially in the area of good 

and balanced diet. 

 

CONCLUSION 

Though schistosomiasis co-infection 

with STH was not found, elsewhere, 

their infections involve subtle morbidity 

which affects children. It is 

recommended that children be provided 

with regular treatment. This approach 

offers the opportunity to prevent 

nutritional deficiencies and illnesses in 

later life. Coverage of young individuals 

is the core element of morbidity control 

with benefits that will extend to the 

whole community as children become 

adults. 
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