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Abstract 

Background: The effective prevention and control of intestinal helminthic infections requires the identification of 

local risk factors, particularly among high-risk groups. 

Objectives: To determine the prevalence and associated risk factors of intestinal helminthic infections among school 

children. 

Methods: A cross-sectional study, involving 415 schoolchildren, techniques was conducted between May and June of 

2001. Interviews, observation, and anthropometric indices assessment were used to identify the risk factors. Stool 

specimens were examined using the formal ether concentration technique. Data were analysed done using the SPSS 

statistical software. 

Results: Nine species of intestinal helminths were identified with an overall prevalence of 27.2% (113 of 415 

children). The predominant parasites involved were Hymenolepis nana 42 (10.1%) and hookworm 28 (6.7%). In this 

study, the prevalence of Schistosoma mansoni was determined to be 4.3%, which contrasts with the prevalence of 43% 

reported previously for schoolchildren in Babile town. Prevalence of intestinal helminthic infections was not related to 

the availability, type and usage of latrines (p>0.05). A higher prevalence of H. nana was found among children with 

poor personal hygiene (p<0.05). Prevalence of hookworm infection rate was significantly lower in children who wore 

shoes regularly (p<0.05).  It seems that children who eat food items sold on the street had a higher prevalence of 

Ascaris lumbricoides and Trichuris trichiura infections than those who didn’t (p=0.05). Children with stunted growth 

had higher infection rate of with H. nana than children who are properly nourished (p<0.05). 

Conclusion: Intervention programs should emphasise proper personal and environmental hygiene practices.  

[Ethiop.J.Health Dev. 2005;19(2):140-147] 

 

Introduction 

Parasitic infections, particularly intestinal helminths, 

cause hundreds of thousands of avoidable deaths each 

year, and are among the world’s most common infectious 

diseases. Intestinal helminths are more prevalent 

throughout the tropics, especially among poor 

communities. Records show increasing trends in 

helminthiasis infections, particularly in developing 

nations (1-4). 

 

School age children are one of the groups at high-risk for 

intestinal parasitic infections. The adverse effects of 

intestinal parasites among children are diverse and 

alarming. Intestinal parasitic infections have detrimental 

effects on the survival (5), appetite, growth and physical 

fitness (6), school attendance, (7) and cognitive 

performance (8) of school age children. 

 

Studies from Brazil (9) and Mexico (10) have shown the 

influence of intestinal parasitic infections on the 

anthropometric indices of school age children. To the 

contrary, a study done in Ethiopia among under-five 

children has indicated that there is no significant 

association between malnutrition and intestinal parasitic 

infections (11). Moreover, the interaction between 

intestinal helminthic infections and anthropometric 

indices is not well studied for Ethiopian school age 

children.  

 

In Ethiopia the prevalence and distribution of intestinal 

helminths varies from place to place (12-18). Except for 

the Schistosoma mansoni prevalence survey conducted in 

1989 no other information is available regarding the 

present study area (14). Thus, the objectives of this study 

were to determine the prevalence of intestinal helminthic 

infections, to identify associated risk factors and to assess 

the nutritional status of school children in Babile town. 

 

Methods  

This cross-sectional study was conducted among 415 

school children in Babile town. The town is located about 

557 Km from Addis Ababa. It is situated in eastern 

Hararghe Zone between two nearby towns named: Harar 

and Jijiga. Babile town is situated at an altitude of 1650 

meters above sea level. The town has a small stream and 

many small ponds. These predispose the children to 

water-borne diseases during swimming, washing, 

playing, and crossing the water. According to the 

2000/01 estimates Babile’s population was 

approximately 11,709, with a male to female ratio of 

1:1.02. During 1999/ 2000, more than half of all residents 

the (53.3%) had accesses to tap water. Detailed 
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information about the study area is presented elsewhere 

(19,20). 

 

The research was conducted at the Babile Elementary 

and Junior Secondary School.  Among the seven schools 

found in the woreda (District), this school is the located 

at the center most spot and is thus the most accessible site 

for the study. At the time of the survey (May to June 

2001), attendance at the school was 1,388. 

  

Four hundred twenty two schoolchildren were chosen to 

participate in the study and the sample size (n) was 

estimated using the statistical formula- p (1-p) z
2 
/ d

2
 

(21). This gave a sample size of 384. Since the overall 

prevalence rate (p) of intestinal parasites was not known 

for the study area, p was taken to be 50%. For the 

calculation, a 95% confidence interval (z) and a 5% 

margin of error (d) were used.  To minimize errors 

arising from the likelihood of non compliance, ten 

percent of the sample size was added to the normal 

sample.   

  

To select the sample children, the students were first 

stratified according to their educational level (grade 1 to 

grade 7). A quota was then allocated for each grade and 

each class room. Finally, the sample children were 

selected using systematic random sampling techniques by 

using class rosters as the sample frame. 

 

A pre-tested questionnaire based on known risk factors 

was developed and modified (The questions are listed on 

Tables 2 and 3). Data were collected by the year 2001 

graduating class students the Health Sciences Faculty of 

Alemaya University, who were selected & trained for the 

purpose. To ensure reliable information, the children 

were interviewed in their mother tongues. 

 

The interview included information such as age, family 

size, source and storage conditions of drinking water, 

existence of latrines in their homes, and yes or no choice 

questions for common signs and symptoms of parasitic 

infections during the past month.  At the time of 

conversation, interviewers also inspected whether the 

fingernails of the students were trimmed and their foot 

wear. At the end of the day all the questionnaires were 

checked for accuracy and completeness. 

 

The children were supplied with labelled plastic 

containers, waterproof papers, and applicator sticks, and 

instructed to bring proper stool samples the next day. All 

the specimens were them checked for their label, 

quantity, time, and procedure of collection. Samples that 

complied with the study were emulsified in a 10% 

formalin solution and transported to Alemaya University. 

Stool examinations were done using the formal ether 

concentration technique, which is considered as the most 

sensitive for most intestinal helminths (2). Medical 

laboratory technologists and technicians examined the 

samples, and ten percent of them were randomly selected 

and rechecked blindly to ensure quality control. 

 

The children’s barefoot stature was recorded to the 

nearest 0.1 cm. For accurate measurement, a calibrated 

ruler was fixed on to the wall and a thin wooden plate 

was placed above the heads of the children, perpendicular 

to the fixed ruler. Weight measures were taken to the 

nearest 0.5 kg without shoes and with minimum clothing. 

To assure the quality of the data, the portable weighing 

machine was standardized regularly.  

  

Interpretation of the anthropometric indices was done 

following the Gorstein et al (22) guideline.  Weight-for-

height (WHZ), which is used to identify children with 

wasted growth, was computed for all boys of ages of 11.5 

years or less and heights of less than 145 cm. Similarly, 

WHZ was calculated for girls younger than 10 years old 

and heights less than 137 cm. Height-for-age (HAZ) and 

weight-for-age (WAZ) ratios were used to diagnose 

children with stunted and underweight growth, 

respectively, and both of the indicators were determined 

for schoolchildren younger than 18 years old. 

  

SPSS, Windows version 11 was used for data analysis 

(23). Anthropometry indices were computed using the 

calculator mode of anthropometry calculating software 

program Epi Info version 6. Wasting, stunting and 

underweight are defined as Z score values of less than –2 

SD (Standard Deviation), which is below what is 

expected on the basis of the international growth 

reference scale (24). Descriptive and inferential (chi-

square) statistical tests were used. The significance of the 

differences in frequency distribution was tested by using 

chi-square analyses. P-values less than 0.05 were 

considered statistically significant.  

  

Results 

A total of 422 schoolchildren were invited to participate 

and 415 (98.3%) provided proper stool samples and 

complete information. Among these, 271 (65.3%) were 

males and 144 (34.7%) females. The mean age of the 

children was 11.2 years. 

 

Nine species of intestinal helminths were identified with 

an overall prevalence of 27.2% (113 out of 415 children). 

The predominant parasite involved was H. nana which 

was observed in 42 (10.1%)   of the students followed   

by hookworm in 28 (6.7%) and S. mansoni in 18 of the 

students (4.3%) (Table 1). The prevalence of Soil 

Transmitted Helminths (STH) was 14.2% (59 out of 415 

students). There was no discrepancy on the stool 

examination results between the first and the quality 

control test.  
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Table 1: Prevalence of intestinal helminths among Babile town schoolchildren, Eastern 
 Ethiopia, 2001  

 Parasite species Males 
n=271 
No (%)  

Females            
n=144 
No (%)  

Both sex 
n=415 
No (%)  

Hymenolepis nana 28 (10.3) 14 (9.7) 42 (10.1) 
Hookworm 19 (7) 9 (6.3) 28 (6.7) 
Schistosoma mansoni* 17 (6.3) 1 (0.7) 18 (4.3) 
Ascaris lumbricoides 7 (2.6) 9 (6.3) 16 (3.9) 
Trichuris trichiura 10 (3.7) 5 (3.5) 15 (3.6) 
Enterobius vermicularis 5 (1.8) 1 (0.7) 6 (1.4) 
Taenia species 4 (1.5) 1 (0.7) 5 (1.2) 
Strongyloides stercoralis 4 (1.5) - 4 (1) 
Hymenolepis diminuta 1 (0.4) - 1 (0.2) 
Overall prevalence 78 (28.8) 35 (24.3) 113 (27.2) 

* The difference was statistically significant (p<0.05).  
 

The double intestinal helminthic infection rate was 

formed to be 4.1% (17 out of the 415 children), 23.5% of 

which were infected with a combination of H. nana and 

hookworms.  Two of the 415 children (0.5%) of the 

whole had triple and quadruple infections.  

  

Tap water supply was the major source (98.5%) of water 

for domestic purposes. Three hundred eighty (91.6%) of 

the students’ families stored their water in lid-covered 

containers (usually jelly cans). Two hundred sixty–two 

(63.1%) of the students’ households had latrines, 85 

(20.5%) used public latrines, and the remaining 68 

(16.4%) defecated in the open fields. Still, of the 347 

children with access to latrine facilities, 47 (13.5%) of 

them or their family members defecated in open fields. 

The pit latrines found in the school compound were clean 

and were used properly. 

 

Four hundred eight (98.3%) of the children regularly 

practiced hand washing before meals, but 67 (16.1%) of 

them didn’t know the purpose. Two hundred seventy-one 

(65.3%) and 302 (72.8%) of the children didn’t trim their 

right and left-hand fingernails, respectively. Two 

hundred eighty-nine (69%) of the children had dirt in 

their right-hand fingernails, and all of them were right-

handers. 

 

Children in grades one to three had higher prevalence of 

overall intestinal helminthic infection than those in 

grades 4 to 7 (p<0.05). The prevalence of intestinal 

helminthic infection was not related to the availability, 

type and usage of latrines (p>0.05) (Table 2). Further 

analyses of the data showed that intestinal helminthic 

infection was independent of family size, ethnicity, or 

address of the children (p>0.05) (Data available on 

request). 

 

Two hundred thirty-four (56.4%) of the children used to 

eat street food available around the school compound. 

Children who consumed street foods had a higher 

prevalence of A. lumbricoides and T. trichiura infections 

than those who didn’t but the difference was not 

statistically significant (p=0.05).    

 

Analyses of local risk factors for the dominant parasite 

showed a higher rate of H. nana among children who 

didn’t wash their hands regularly before meals (p<0.05). 

Similarly the prevalence of H.nana was higher among 

children who didn’t know the purpose of washing 

(p<0.05). A higher prevalence of H. nana was found in 

schoolchildren from families who stored their water in 

uncovered containers that had wide openings (p<0.05). In 

comparison with other groups, children in grades 1 to 3 

and age 5 to 9 years were affected more by H. nana 

(p<0.05). The prevalence of H. nana among children who 

had access to latrines was not different from children 

without access to latrines (p>0.05).  

 

Three hundred ninety-seven (95.7%) of the children had 

shoes and 207 (52.1%) of them wore shoes regularly. At 

the time of the interview, 58 (14.6%) of them weren’t 

wearing shoes, while 226 (66.7%) of them wore flip-flop 

type shoes. The difference in the prevalence rate of 

hookworm infection between those with and without 

shoes was not statistically significant (p>0.05). Similarly, 

there was no significant difference between the type of 

shoes and hookworm infection rates (p>0.05). However, 

the prevalence rate of hookworm infection was 

significantly lower in children who wore shoes regularly 

(p<0.05) (Table 3). 

 

The prevalence rate of S. mansoni infection among the 

children was 4.3% (18 out of 415). Boys had higher 

prevalence of S. mansoni infection rate than girls 

(p<0.05). The rate of S. mansoni infection increased 

linearly with age from 1.8% for age 5 to 9 years, 4.3% 

for age 10 to 14 years, and 11.6% for age 15 to19 years 

old. However, the observed differences were not 

statistically significant (p>0.05). Of the 18 S. mansoni 

infected children, six (33.3%) had never travelled outside 

Babile town and seven (38.9%) of the infected children 

had a history of frequent contact with streams and ponds 

found in the town. 

 

 
 

 
 

 

 



Prevalence of intestinal helminthic infections and associated risk factors  among school children     143 

______________________________________________________________________________________ 

 

Ethiop.J.Health Dev. 2005;19(2) 

 

Table 2: Risk factors and intestinal helminthic infections among Babile town schoolchildren, Eastern  
Ethiopia, 2001  

Intestinal helminth(s)  Risk factors 

Yes               
No (%) 

No *              
No (%) 

Total                
No (%) 

 
 
 

χχχχ
2                                   P-value 

Sex       
                Male 78 (28.8) 193 (71.2) 271 (100)   
                Female 35 (24.3) 109 (75.5) 144 (100) 0.95 0.32 
Age group      
                5-9 34 (30.6) 77 (69.4) 111 (100)   
                10-14 66 (25.6) 19 (74.4) 258 (100)   
                15-19 11 (25.6) 32 (74.4) 43 (100)   
                20-24 2 (66.7) 1 (33.3) 3 (100) 3.42 0.33 
Religion      
                Muslim 27(23.5) 88 (76.5) 115 (100)   
                Christian 86 (28.7) 214 (71.3) 300 (100) 1.13 0.28 
Educational level      
                 1-3 78 (31.5) 170 (68.5) 248 (100)   
                 4-7 35 (21) 132 (79) 167 (100) 5.55 0.01 
Water source      
                  Pipe 112 (27.4) 297 (72.6) 409 (100)   
                  River - 4 (100) 4 (100)   
                  Well 1 (50) 1 (50) 2 (100) 2.03 0.36 
Water storage using open and 
wide containers 

     

                   Yes 25 (30.5) 57 (69.5) 82 (100)   
                   No 88 (26.4) 245 (73.6) 333 (100) 0.55 0.45 
Latrine type      
                   Private 67 (25.6) 195 (74.4) 262 (100)   
                   Public 25 (29.4) 60 (70.6) 85 (100)   

   Open field 21 (30.9) 47 (69.1) 68 (100) 1.03 0.50 
Latrine usage      
                   Always 80 (26.7) 220 (73.3) 300 (100)   
                   Sometimes/not at all 33 (28.7) 82 (71.3) 115 (100) 0.17 0.67 
Hand washing habit      
                   Present 110 (27) 298 (73) 408 (100)   
                  Absent 3 (42.9) 4 (57.1) 7 (100) 0.88 0.34 
Purpose for washing      
                  Known 87 (25.4) 256 (74.6) 343 (100)   
                  Not known 26 (36.1) 46 (63.9) 72 (100) 0.347 0.06 
Dirty materials in the right hand 
fingernails 

     

                  Present 81 (28) 208 (72) 289 (100)   
                 Absent 32 (25.4) 94 (74.6) 126 (100) 0.31 0.57 

Total 113 (27.2) 302 (72.8) 415 (100)   

* No intestinal helminth ova, larvae or adult seen 
 

One hundred seventy-three (41.7%) of the children 

complained of signs and/or symptoms related with 

parasitic intestinal infections. The most common 

complaints were abdominal cramp and abdominal pain- 

142 (34%), vomiting and nausea- 62 (14.9%), presence 

of “worm” in stool 44 (10.6%), and diarrhoea- 40 (9.6%).  

Sixty-nine (61.1%) of the infected children reported the 

absence of any sign and/or symptom of intestinal 

parasitic infections. 

 

Wasting (WHZ) was the predominant manefestation of 

malnutrition 11.6% (22 out of 190), followed by stunting 

(HAZ) 5.4% (22 out of 404) and underweight (WAZ) 

5.2% (21 out of 404). Boys showed a higher prevalence 

of wasting, stunting, and being underweight, than girls 

but the observed differences were not statistically 

significant (p>0.05). 

 

This study has also analyzed the relationship between 

anthropometric scores and intestinal helminthic 

infections.  The overall prevalence rate of intestinal 

helminthic infections was not different among children 

with or without stunting, wasting and underweight 

(p>0.05) (Figure 1). The prevalence of H. nana infection 

was 23.8% in stunted children and 9.4 % in normally 

nourished children, and the difference was statistically 

significant (p<0.05). Due to the low number of positive 

cases, it was not possible to analyze the effect of other 

intestinal helminthic infections on the anthropometric 

scores of the children. 
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Table 3: Hookworm prevalence among Babile town schoolchildren, Eastern Ethiopia, 2001 

Hookworm infection  

Yes  
    No (%) 

No *     
      No (%) 

Total  
No (%) 

 
 
 

χχχχ
2                    

P-value 

Shoe      
          Present 26 (6.5) 371 (93.5) 397 (100)   
          Absent 2 (11.1) 16 (88.9) 18 (100) 0.57  0.34 
Protective shoe      
          Present 18 (6.3) 267 (93.7) 285 (100)   
          Absent 8 (7.1) 104 (92.9) 112 (100) 0.09  0.76 
Shoe wearing habit      
          Always 8 (3.9) 199 (96.1) 207 (100)   
          Sometimes/ not at all 20 (9.6) 188 (90.4) 208 (100) 5.45  0.01 

* No ova, larvae or adult of hookworm seen 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 1:  Prevalence of malnutrition and intestinal helminthic infections among Babile town school children, 
eastern Ethiopia, 2001 

 

Discussion 

Studies on estimated disease burdens show that globally, 

39 million DALYs (disability-adjusted life years) lost 

due to intestinal helminthiasis. This model also estimated 

that 70% of the total burden of diseases is due to STH 

infections, which could be prevented in high-prevalence 

communities by treating school-age children (4). 

Knowledge on the distribution and extent of intestinal 

helminthic infections in a given community is thus a 

prerequisite for planning and evaluating intervention 

programs.  

 

The present study also assessed the prevalence of 

intestinal helminthic infections their and associated local 

risk factors among schoolchildren in Babile town. In this 

study, the observed overall prevalence rate was found to 

be relatively lower than studies done elsewhere in 

Ethiopia (12,15,16, 25). The same trend was also 

documented for polyparasitism (25, 26). A study from 

southern Ethiopia showed higher overall prevalence 

(89%) and double infection rates (35.4%) than those 

found by the present study (25). The prevalence observed 

by the present study is lower than the reported prevalence 

for the eastern Ethiopian region (45.9%) (15).  The 

prevalence rate of intestinal helminthic infections in 

Babile, determined by the present study, is comparable 

with the year 1986 Lo et al report rate for Bisdimo 

district in Afar Region but higher than the rate for Jijiga 

town in south eastern Ethiopia (15). 

 

H. nana had a prevalence rate of 10.1%. This was higher 

than the findings of Belye and Solomon (1.1%) (25), 

Tsehai et al (1.3%) (16) and Lo et al (2.8%) (15), but six 

times lower than among schoolchildren in Kemise town 

in North Ethiopia (61%) (27). 

 

In the present study, hookworm was found to be the 

dominant STH (6.7%), followed by A. lumbricoides 

(4.3%) and T. trichiura (3.9%).  studies from Southern 

Ethiopia by Ibrahim et al (17) and Belay and Solomon 
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(25) used the same concentration technique but reported 

higher rates of hookworm (25.5% and 17%), A. 

lumbricoides (56.4% and 75.2%) and T. trichiura (21.6% 

and 24.4%), respectively. 

 

The differences in findings among the studies can be 

explained by variations in geography, socio-economic 

conditions, and cultural practices of the population under 

consideration. The category of the study population, the 

methods employed for stool examination, and the time of 

study may also have contributed to the differences.  

 

In 1989, the Malaria and Other Vector Borne Disease 

Control Program (MOVBDCP) of the Ministry of Health 

conducted an S. mansoni survey using the Kato-katz 

technique (14). According to the survey 43(43%) of the 

schoolchildren from Babile town were found to be 

positive for S. mansoni eggs (14). In spite of the more 

sensitive technique used in the present study, the 

prevalence was ten times lower than the report. Lack of 

information such as the sampling technique and the study 

season has hindered a precise comparison of the results. 

However, considering the sample size and the techniques 

used in the present study, it is tempting to conclude that 

this impressive drop in prevalence rates might have been 

followed by improvements in the general standards of 

living of the people. However, further studies had to be 

conducted before reading at such conclusions. 

 

In this study, 99.6% of the schoolchildren had access to 

safe drinking water 84% of them had access to latrine 

facilities. Only 30% of the schoolchildren in Asendabo 

district in south western Ethiopia had access to safe 

drinking water and 32% of them had no latrine facilities 

(17). In south Wollo, 40% of the schoolchildren here 

found to have no latrine and 26.8% of them used unsafe 

water for domestic purposes (16). On the other hand, 

95.7% of the schoolchildren in Babile town wore shoes 

and 52% wore them regularly, but only 59.6% of 

Asendabo schoolchildren had shoes and a mere 24% of 

them wore shoes on a regular basis (17). The above 

facilities, as well as other factors, might have contributed 

for the low prevalence of intestinal helminthiasis among 

Babile schoolchildren.  

 

Most of the schoolchildren had dirt in their fingernails. It 

would have been interesting in this study to analyze the 

fingernail contents and digit sucking habit of the 

children. However, it is important to examine the role of 

dirty fingernails in the hand to mouth transmission of 

parasites.  

 

It was expected that there would be lower prevalence 

rates of overall and H. nana  infections among private or 

public latrine users than that of the schoolchildren who 

defecate in the open fields. However, no significant 

difference in prevalence among the three groups was 

observed (p>0.05).  This is also in line with other studies 

done elsewhere in Ethiopia (16,17).  The quality and 

usage of the latrines might explain the unexpected 

findings.  

 

It seems that the regular wearing of shoes has a 

significant contribution to the low prevalence rate of 

hookworm infections (p<0.05). Health education on 

disease transmission and encouraging children to wear 

shoes regularly may contribute to the prevention and 

control of hookworm and parasites with similar modes of 

transmission. 

 

The prevalence of S. mansoni infection was found to be 

significantly higher in boys than in girls (p<0.05) and this 

gender-associated difference has also been found in other 

studies (15,16). The existence of more outdoor activities 

among boys than girls could be one of the reasons for this 

finding. This observation is supported by the fact that 

none of the girls had any history of playing, fishing, or 

swimming in local water sources, which increase their 

exposure to cercarial-infested water. 

 

In agreement with a previous study done in Ethiopia (11), 

anthropometric scores were found to be independent of 

the overall rate of intestinal helminthic infections (Figure 

1) (p>0.05). However, a study done elsewhere has shown 

a higher prevalence of overall helminthic infections in 

stunted children compared to those in normally nourished 

children (10).  

 

In the present study, H. nana infection was found to be 

more common among stunted children than normally 

nourished children (p<0.05).  This finding agrees with 

studies done among schoolchildren in Brazil (9), Mexico 

(10), and with an in-depth study done on Egyptian 

children (28).  Symptoms seen in H. nana infections are 

generally less severe than by other causes of helminthic 

or protozoal diarrhoea, but are significantly associated 

with abdominal pain and gastrointestinal symptoms (29). 

It has also been suggested that H. nana may cause 

epidemics in institutions for children (29). H. nana 

infection is therefore an important topic for public health 

particularly in communities with high prevalence rates of 

the parasites. 

 

Finally, past experience has shown that intervention 

programs can bring about a significant decrease in 

intestinal parasitic infection rates within a short period of 

time (30). Such declines in prevalence rates are 

heartening, and thus school-based prevention and control 

programs should be strengthened. 
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