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ABSTRACT 
 

Intestinal parasitic infections (IPI) such as soil transmitted helminths (STH) and protozoa can 
cause diverse negative effects on human health. The prevalence of IPI in primary school children 
in Mbeere North sub-county in Embu County is not documented, though there are many cases 
reported in health centers in the area. The aim of this study was to establish the current prevalence 
of IPIs in primary school children in Mbeere North sub-county and the factors that perpetuate 
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transmission which is necessary for implementation of suitable control programs in the study area. 
The study was done among primary school children from nine public schools. Three schools per 
administrative ward were randomly selected to represent each of the three administrative wards. A 
total of 414 pupils whose parents/guardians gave informed consent participated in the study, 46 
pupils per school. Each participant provided a thumb size of early morning stool. The stool samples 
were processed by Formol-ether concentration technique and direct wet preparation methods for 
microscopic identification of intestinal parasites. A structured questionnaire was used to collect 
data on age, sex, sanitation and hygiene practices. The overall point prevalence of intestinal 
parasitic infections amongst the pupils was 43%. Chi-square (χ²) test was done to determine the 
relationship between prevalence and the pupils’ age and sex. There was no significant association 
between prevalence and sex (χ² = 0.184, P = 0.668, df = 1) but a significant association was found 
between prevalence and age where children 11 years and below were more pre-disposed than 
those above 11 years old (χ² =4.770, P=0.043, df =1). Similarly, a significant association was found 
between water source and prevalence of IPI; the parasites infection prevalence decreased when 
tap water was used and increased when open surface water was used (F = 6.15, P = 0.006). From 
this study, it is clear that IPIs particularly E. histolytica are a problem in primary school children in 
Mbeere North Sub-County. There is an urgent need for provision of safe domestic water in the 
county. Additionally, community education on sanitation and IPI transmission risk factors is 
urgently required. The information generated in this study is beneficial to the public health service 
in designing control strategies for areas of high transmission. 
 

 
Keywords: Intestinal Parasitic Infections (IPI); Soil Transmitted Helminths (STH); children; Kenya. 
  
ABBREVIATIONS 
 
GBD : Global Burden of Disease; 
IPI : Intestinal parasitic infections; 
STH : Soil transmitted helminths 
 
1. INTRODUCTION 
 
Intestinal parasites are mainly protozoa or 
helminths inhabiting the gastrointestinal tract 
(GIT). Generally, these intestinal parasites are 
more prevalent in the tropics and subtropics than 
any other part of the world. The four major 
species of intestinal helminthic parasites, also 
known as geohelminths/soil-transmitted 
helminths (STH) are Trichiuris trichiura 
(whipworm), Ascaris lumbricoides (roundworm), 
Ancylostoma duodenale and Necator 
americanicus (hookworms) [1]. About one billion 
people in the world are suffering from A. 
lumbricoides infection [2]. The eggs of A. 
lumbricoides are very resistant to desiccation 
[3], strong chemicals and low temperatures [4]. 
World Health organization (WHO) estimates 
suggest that hookworms and T. trichiura infect 
740 million people and 795 million people 
respectively [5]. Whipworm commonly occurs as 
a co-infection in people infected with Ascaris 
lumbricoides, hookworms, Entamoeba    
histolytica and Giardia lamblia [6]. Intestinal 
helminths infections are less related                           
to death than to the harmful gradual                

effects on the nutritional status and health of the 
host [7]. Additionally, helminthiasis impairs 
mental and physical growth and development of 
children [8]. 

 
The most prevalent intestinal protozoan 
parasites are: Entamoeba histolytica, Giardia 
lamblia and Cryptosporidium spp, and their 
infections are characterized by diarrhoea [9]. 
The World Health Organization approximates 
that about 50 million people in the world suffer 
from invasive amoebic disease annually, leading 
to 40-100 thousand fatalities [10]. Intestinal 
parasitic infections are widespread with high 
prevalence rate among the socio-economically 
disadvantaged communities where poor 
environmental sanitation, overcrowding, lack of 
access to safe/ clean water and low level of 
education are prevalent [11], resulting in 
perpetual cycle of destitution [12]. Soil 
transmitted helminths are the most predominant 
of IPIs due to continuous contact with soil in daily 
activities [13,14]. Within this context, this 
study has provided comprehensive data on the 
current prevalence of IPIs and their 
transmission risk factors among primary 
school children in Mbeere North Sub County in 
Embu County, which is a rural area in Kenya. 
This information is helpful for the public health 
sector and other stakeholders in designing control 
strategies in the study area and other areas of 
high transmission. 
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2. MATERIALS AND METHODS 
 

2.1 Description of the Study Area 
 

The study was done in Mbeere North sub-county 
within Embu County in Kenya. According to 2009 
population census, Mbeere North sub county had 
a population of 103,483 and an area of 1,046 
km² [15]. Mbeere North has three administrative 
wards; Evurore, Nthawa and Muminji. The 
altitude ranges from approximately 500m above 
sea level to 1200m. The rainfall has a bimodal 
pattern with the moderate rains falling between 
April and June while the light rains are 
experienced from October to December. The 
annual rainfall ranges between 640mm to 
1100mm with most parts receiving 550mm. 
Most soils in the area are sandy and clay, few 
areas have loam soil [15]. The average annual 
temperature in Mbeere North is 24.9 degrees 
Celsius and humidity is low with average 
evaporation of 2020 mm [16]. The area is served 
by two public hospitals and few private clinics. 
The residents get water from canals, piped 
water, Ena River, dry riverbeds, seasonal 
streams and open wells. 
 

2.2 Study Design 
 

A cross-sectional descriptive study involving 
pupils from nine randomly selected public 
primary schools, three schools in each of the 
three administrative wards constituting Mbeere 
North Sub-County, was undertaken. Stratified 
sampling technique was used where each ward 
formed a stratum. Balloting was done to select 
three schools per stratum. Systematic sampling 
was done to sample students per class using 

the class register where the nth individual after 
the starting point was selected. The minimum 
sample size was determined using the formula n 

= Z2pq/d2 [17], Where p = estimated prevalence 
of intestinal parasitic infections in the study area, 
q = 1-p, d = level of statistical significance 
(0.05), Z= standard normal deviation which 
corresponds to 95% confidence interval (1.96). 
The minimum sample size for this study was 
385 pupils but it was raised to 414 pupils to 
cater for eventualities such as failure to sign 
informed consent form and data loss. Each 
participant was given a clean, dry, leak-proof, 
well labeled specimen container and instructed 
to scoop a thumb size of early morning stool 
sample into the container. The specimens were 
collected the first thing in the morning and 
transported immediately to laboratory for 
processing and microscopic examination. Formol 
ether concentration technique and direct wet 

mounts were undertaken to examine for eggs or 
larvae of helminths and cysts and oocysts of 
protozoan parasites. The protozoa and helminths 
were identified using identification key [18]. The 
participants also filled a questionnaire designed 
to collect data on the knowledge and practices 
on personal hygiene, parents’ education level, 
and water handling and consumption habits 
and to assess latrine availability and utilization. 
Data analysis was carried out using SPSS 10 for 
windows. Percentages were used to describe the 
characteristics of the studied population. Chi-
square (χ²) on proportion was used to test the 
associations between variables. The level of 
statistical significance was P < 0.05. 
 

3. RESULTS 
 

Out of the 414 pupils studied were 52.9% 
females and 47.1% males. The participants were 
divided into two age sets; those 11 years and 
below and those above 11 years old. The 
minimum age was 8 years and the maximum age 
was 15 years. 
 

3.1 Prevalence of IPI by Demographic 
Characteristics of Participants 

 

The types of parasites observed in the stool 
specimens were A. lumbricoides, hookworms, T. 
trichiura, E. histolytica and G. lamblia. 
Commensals such as Entamoeba coli, 
Endolimax nana and Iodamoeba butschlii were 
also observed. The overall prevalence of IPI in 
the studied pupils was 43.0% (Table 1). Out of 
the total 414 pupils, 178 were infected, out of 
whom 17.4% were infected by more than one 
type of parasite. Another 3% had three types of 
IPIs. Among the 219 female pupils, 92 (42%) 
were infected with intestinal parasites while 86 
out of 195 males (44.1%) were infected with 
intestinal parasites (Table 1). Intestinal 
parasitic infections were independent of sex (χ² 
= 0.184, P = 0.668, df = 1). Further analysis 
revealed that children 11 years and below had a 
48% prevalence which was higher than 37.6% 
for children above 11 years old (Table 1). 
Intestinal parasitic infection was observed to be 
dependent on age (χ² = 4.770, P = 0.043, df = 1). 
 

3.2 Factors that Contribute to the 
Transmission of Intestinal Parasites 
in Pupils in Mbeere North Sub- 
County 

 
Children of families using ponds, earth                       
dams, dry river bed wells, canals and rivers                   
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Table 1. Prevalence of IPI by demographic characteristics of participants (n=414) 
 

Variable Category Uninfected Infected / Prevalence χ² df P-Value 

Sex Female 127 (58%) 92 (42%)  

 

0.184 

 

 

1 

 

 

0.668 

Male 109 (55.95%) 86 (44.1%) 

Subtotals 236 178 

Age 11 years and below 110 (51.9%) 102 (48.1%)  

 

4.770 

 

 

1 

 

 

0.043 

Above 11 years 126 (62.4%) 76 (37.6%) 

Subtotals 236 178 

Overall prevalence 43.0%  
The overall prevalence of IPI was 43% and infections were dependent on age (χ² = 4.770, P = 0.043, df = 1), 

while both sexes were infected at comparable levels 
 
had the highest infection rates amongst the 
water sources (F = 6.15, P = 0.006)                         
(Table 2). However, no significant                       
association was observed between protection of 
water sources and prevalence of                           
intestinal parasites (OR = 0.620, CI = 95%) (χ² = 
2.673, df = 1, P = 0.102). Those who did not treat 
or boil drinking water were significantly more 
infected than those who treated/boiled (OR = 
0.288, CI = 95%), (χ² = 16.667, df = 1, P = 
0.000). Use / type of toilet facilities at home had 
a significant effect on intestinal parasites 
infections (F = 4.802, P = 0.029). Sharing or not 
sharing toilet facilities with other households in 
the neighborhood did not affect IPI status (χ² = 
0.689, df = 1, P = 0.407, OR = 0.815), however, 
a significant association was noted between 
overflow of flood water in toilets/ latrines and 
infection with intestinal parasites (χ² = 13.636, df 
= 1, P = 0.000). Having siblings less than 5 
years old at home did not affect prevalence of 
intestinal parasites (OR = 1.225, CI = 95%), 
(χ² = 1.040, df = 1, P = 0.308). ANOVA test 
revealed a significant association between 
child’s waste disposal method and the 
prevalence of the infections (F = 5.24, P = 
0.037). Prevalence of intestinal parasites 
decreased in children whose parents had              
higher education level (F = 7.39, P = 0.002) for 
mother and (F = 7.92, P = 0.001) for                      
father’s highest education level being post-
secondary. 

 
4. DISCUSSION 
 
This study showed an overall prevalence of IPI at 
43% among the primary school pupils aged 8-15 
years studied in Mbeere North, which was way 
above the prevalence of 20.83% reported in 
other parts of Kenya [19]. A similar study in an 
Ecuadorian highland community in Ecuador 

recorded a prevalence of IPI at 46.6% and 
attributed this to failure to treat drinking water 
and failure to wash hands before eating [20]. 
Male pupils recorded a slightly higher 
percentage infection (44.1%) than the females 
(42%). Similar studies in Jeddah Saudi Arabia 
reported a higher prevalence in males compared 
to females and associated it with the higher risks 
for infection in males due to daily activities 
carried out. Most boys do manual jobs far from 
their homesteads where they are more likely to 
ingest contaminated food and water [21]. It was 
found that prevalence of IPI was dependent on 
age. Younger pupils (11 years and below) had a 
higher infection rate (48.1%) than the older ones 
(37.6%). A study carried out in Iraq amongst 
children aged 11 years and below recorded a 
prevalence of 30.8% and associated this with 
low immunity, poor hygiene and toilet training, 
and low socioeconomic status, in addition to 
playing anywhere irrespective of the cleanliness 
or dustiness of play grounds [22]. The present 
study found that water that is likely to be 
contaminated by human and animal excreta 
such as dry river bed wells, rivers and canals 
were the main water sources in Mbeere North. 
There was a significant association between 
source of water and prevalence (F = 6.15, P = 
0.006). Similar studies to establish the factors 
associated with high prevalence of intestinal 
parasites in Yemen identified the use of well 
water as a predictor of intestinal parasitic 
infections [23]. Children without access to toilet 
facilities were more predisposed to IPI. Those 
without toilets often defecated in the bushes 
and this could have led to contamination of 
soil, water sources and foodstuffs such as 
vegetables. Prevalence of intestinal parasites 
decreased in children whose parents had higher 
education level, similar to studies in the villages 
of Panipat of Haryana State, India [24]. 
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Table 2. Risk factors contributing to transmission of intestinal parasites in school children 
in Mbeere North Sub-County (n=414) 

 
Risk factor Variable No. of 

respondents 
Number 
infected (%) 

O.R χ² F- 
value 

P- 
value 

Main water source 
at home 

Bore hole 21 7 (33.3%) -  
 
 
 
 
 
- 

 
 
 
 
 
 
6.15 

 
 
 
 
 
 
0.006 

Tap 39 11 (28.2%) - 
Spring 6 2(33.3%) - 
Canals 80 36(45%) - 
River 100 39 (39%) - 
Earth dam 25 14(56%) - 
Dry riverbed wells 136 66(48.5%) - 
Rainwater 4 0 (0%) - 
Bottled water 0 0 (0%) - 
Pond /lake 3 3(100%) - 

Water source 
protected/covered 

Yes 60 20(33.3%)  
0.620 

 
2.673 

 
- 

 
0.102 No 354 158(44.6%) 

Water 
treated/boiled 

Yes 68 14(20.6%)  
0.288 

 
16.667 

 
- 

 
0.000 No 346 164 (47.4%) 

Toilet facility at 
home 

Flush toilet 10 2(20%) -  
 
- 

 
 
4.802 

 
 
0.029 

Traditional pit latrine 355 161(45.4%) - 
Ventilated improved 
pit 

42 10(23.8%) - 

No facility 7 5(71.4%) - 
Sharing toilet with 
other households 

Yes 87 39(45%)  
0.815 

 
0.689 

 
- 

 
0.407 No 320 134(41.9%) 

Rain water overflow 
in toilets / pit 
latrines 

Yes 261 129 (49.6%) 2.211 13.636  
- 

0.000 
No 146 45 (30.8%) 

Siblings less than 5 
years 

Yes 216 98(45.4%) 1.225 1.040  
- 

0.308 
No 198 80 (40.4%) 

Disposal of child 
waste 

Thrown outside house 48 30(62.5%) -  
 
- 

 
 
5.24 

 
 
0.037 

Buried in the yard 1 1(100%) - 
Rinsed away 142 78(55.2%) - 
Not disposed off 25 15(60%) - 

Mother’s highest 
education level 

No education 60 35(58.3%) -  
 
- 

 
 
7.39 

 
 
0.002 

Primary education 247 115(46.6%) - 
Secondary education 77 22(28.6%) - 
Post- secondary 30 6(20%) - 

Father’s highest 
education level 

No education 70 45(64.2%) -  
 
- 

 
 
7.92 
 

 
 
0.001 

Primary education 218 106(48.6%) - 
Secondary education 84 21(25%) - 
Post- secondary 42 6(14.3%) - 

 

5. CONCLUSIONS 
 

The findings of this study show that the 
prevalence of IPI among primary school pupils 
in Mbeere North Sub County is 43%. Children 11 
years old and below were more infected than 
those above 11 years. Some minor variations 
occurred in infections between the sexes, where 
males were slightly more infected. Inaccessibility 
to safe water was a significant factor                             
in transmission of IPI. Most households                      
used potentially contaminated water from                    
dry river bed wells, canals, earth dams                     

and rivers.  Other transmission risk                     
factors included low level of toilet use, failure to 
treat or boil drinking water and low education 
level. 
 

6. RECOMMENDATIONS 
 

There is need for the national government and 
the county government to provide public health 
education to parents and pupils on transmission 
risk factors for IPIs, provide safe domestic water 
and broaden the Mbeere water and sanitation 
piped water project to reach all the homesteads. 
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The general population should be encouraged 
to construct and use toilets or latrines properly. 
Since IPIs are prevalent in children, there is 
need to extend the school-based deworming 
program to reach children who do not attend 
school which would reduce contamination of the 
environment hence lower IPI prevalence. 
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