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 ABSTRACT
Diarrheal diseases cause about 3 million deaths annually, mainly to children under five years of age. This study 
determined the prevalence of diarrhea causing intestinal protozoans and the associated risk factors in diarrheic 
children aged below five years in Bahir Dar town, Ethiopia. From November 2011 to February 2012, pediatric 
clinic based study was conducted. Stool specimens were collected from 422 diarrheic children using labeled 
stool cups and examined microscopically for the presence of cysts, trophozoites, and oocysts. Direct saline, 
formalin-ether concentration, and modified Ziehl-Neelson staining methods were used for stool examination. 
Eighty six (20.4%) of the stool samples had one or more intestinal protozoan parasites. Prevalence of Entamoeba 
histolytica/dispar was 15.2% (64/422). Cryptosporidium spp., and Giardia intestinalis were detected as single 
infections in 16 (3.8%), and four (0.9%) of the study subjects, respectively. A relatively high prevalence of 
protozoal infection was recorded and therefore public health education about diarrhea causing protozoans and 
potential risk factors for diarrhea should be given to caretakers/parents for prevention and control of diarrhea 
under five children.
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and dehydration (WHO, 1996). The Ethiopian 
Demographic and Health Survey (EDHS) 
conducted in 2005 and 2011 also showed the 
prevalence of diarrhea under five in the two weeks 
period to be 24% and 13%, respectively (CSA, 
2012).
Giardia intestinalis, Cryptosporidium spp., 
and Entamoeba histolytica/dispar are widely 
distributed diarrhea causing protozoans in Ethiopia 
(Tsehay Assefa et al., 1996). Reports from different 
parts of Ethiopia show different prevalence rates 
of these parasites. For instance, among under 
five children who visited University of Gondar 
Hospital, 12% them were infected by G. intestinalis 
(Yetemwork Aleka et al., 2015). Among diarrheic 
under five children who visited two health facilities 
in Hawassa town, 11.4%  and 7% them were 

INTRODUCTION
Diarrhea remains a leading cause of mortality 
among children under five years of age around the 
world (Black et al., 2010). Globally, 1.3 billion 
cases of acute diarrhea occur in children below five 
years annually, of which more than 3 million cases 
are fatal; 80% of these deaths occurred in children 
below two years of age (Samal et al., 2008). The 
WHO (2004) ranks diarrheal disease as the second 
most common cause of morbidity and mortality in 
children of the developing world following acute 
respiratory infections. 

In developing countries, diarrheal disease kills 
1.5 million children under the age of five years 
every year (Elias, 2008). In Africa each child 
experiences five episodes of diarrhea per year 
and 800,000 children die each year from diarrhea 
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infected by E. histolytica/dispar and G. intestinalis, 
respectively (Getamesay Mulatu et al., 2015).
 Exposure to diarrhea causing pathogens is condi-
tioned by factors like age of the child, quality and 
quantity of water, availability of toilet facilities, 
housing conditions, level of education, household 
economic status, place of residence, feeding prac-
tices, and the general sanitary conditions (personal 
or domestic hygiene) around the house (Stephen, 
2005). It is, therefore, very important to determine 
the interaction of these factors in relation to child’s 
survival. However, information on the prevalence 
of these protozoans and the associated risk factors 
in children living in Bahir Dar town is limited. 
Hence, the present study was undertaken to deter-
mine the prevalence of diarrhea causing intestinal 
protozoan infections and associated risk factors in 
under five children presenting with diarrheal dis-
ease.

MATERIALS AND METHODS 

Study area, design and period

Pediatric clinics based study on diarrhea causing 
protozoans was conducted from November 2011 
to February 2012 in Bahir Dar town, Amhara 
National Regional State, Ethiopia. Bahir Dar 
town is found at the geographic coordinates 
of 11° 29’-11o41’ North latitudes and 37°16’-
37o27’ East longitudes, on the southern side of 
Lake Tana. It is located at an elevation of 1795 
meters above sea level and covers an area of 
16,000 hectares. The mean annual precipitation 
depth recorded in 37 years period from 1962 to 
1999 was about 1437mm. The area experiences 
an average annual rain fall ranging from 1200-
1600 mm and a mean annual temperature of 26oC 
(Abel Markos, 2012). Data was collected from 
Arsema and Universal Pediatric Clinics, which 

had a capacity to treat 257 and 193 children per 
month, respectively. 

Sample size determination and sampling 
technique

The sample size (n) was calculated using statistical 
formula of sample size calculation, n=Z2 P (1-P)/d2 
(Danile, 1999).
Where, n=the minimum sample size required, Z=-
standard score corresponds to 1.96 at 95% confi-
dence interval, d=is margin of sampling error tol-
erated (5% marginal error was used), p=prevalence 
of intestinal protozoa. Since the overall prevalence 
of intestinal protozoa in the specific study sub-
jects in the study area was unknown, a prevalence 
of 50% was considered for the calculation of sam-
ple size and a sample size of 384 was obtained. To 
minimize errors from the likelihood of non-compli-
ance, 10% of the sample size was added and a final 
sample size of 422 was considered in the study. 
All diarrheic children aged below five years who 
visited the only two private pediatric clinics (Ar-
sema and Universal Pediatric Clinics) in Bahir Dar 
town and who were not on anti-protozoal drugs 
within fifteen days before the commencement of 
stool specimen collection were selected for study. 
The diarrheic children were distinguished from 
non-diarrheic children based on the passage of un-
usually consistent loose or watery stools, usually at 
least three times in a 24 hour period (WHO, 2005).

Data collection and laboratory analysis  

A questionnaire was developed based on known 
risk factors and to fill the questionnaire caretakers/
mothers were interviewed by medical doctor and 
nurse during clinical examination. The question-
naires included socio-demographic, environmental 
and behavioral factors that expose the children to 
protozoal infection.
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After proper instruction of caretakers about stool 
collection, about 2g of fresh stool was collected 
from each child. Every specimen was checked for 
its label, quantity, and procedure of collection. The 
collected stool specimens were immediately trans-
ported to Bahir Dar University Biomedical Scienc-
es Research Laboratory. Stool examinations were 
performed using direct saline and formol-ether con-
centration technique by a trained laboratory techni-
cian (WHO, 2000). For the detection of Cryptospo-
ridium spp., Modified Ziehl-Neelsen method was 
used (WHO, 2003). To ensure validity of the slide 

test, all positive slides and random sample of some 
of the negative slides were re-examined by another 
experienced laboratory technician who was blind to 
the diagnosis of the first slide-reader. 

Data management and analysis

Data were entered and analyzed using SPSS ver-
sion 16 software. Initially the association between 
exposure and the presence of infection was as-
sessed using Chi-square test. Crude Odds Ratio 
(COR) was then determined using univariate logis-

Table 1. Socio-demographic characteristics of households of the study subjects and their caretakers in Bahir 
Dar town, 2011. 

               Characteristic Frequency Percentage     Protozoal infection P-value
             Positive (%) Negative (%)

Sex Male 239 56.6 57 (23.8) 182 (76.2)

0.046Female 183 43.4 29 (15.8) 154 (84.2)
Caretaker       Father 28 6.6 6 (21.4) 22 (78.6)

0.047
Mother 372 88.2 71 (19.1) 301 (80.9)
Guardian 22 5.2 9 (40.9) 13 (59.1)

Residence      Urban 403 95.5 76 (18.9) 327 (81.1)
<0.001

Rural 19 4.5 10 (52.6) 9 (47.4)

Educational    1-6 grade 47 11.1 11 (23.4) 36 (76.6)

<0.001

status             7-12 grade 169 40.1 28 (16.6) 141 (83.4)
12 completed+ 138 32.7 19 (13.8) 119 (86.2)
No formal 
education

68 16.1 28 (41.2) 40 (58.8)

Occupation    Government 89 21.1 16 (18) 73 (82)

0.008

Non-government 14 3.3 2 (14.3) 12 (85.7)

 Private 16 3.8 3 (18.8) 13 (81.2)
Self-employee 302 71.6 65(21.5) 237 (78.5)
Others 
(e.g. retired 
individuals, 
freelancer) 

1 0.2 0 (0.0) 1 (100)
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tic regression method to measure the strength of as-
sociation. To determine independent effect of each 
of the risk factors, Adjusted Odds Ratio (AOR) was 
determined using multivariate logistic regression. 
P-values less than 0.05 were considered to be sta-
tistically significant. 

Ethical considerations

The study was reviewed and approved by the 
Ethical Review Board of Bahir Dar University. 
Official letter was submitted to Arsema and 
Universal Pediatric Clinics. Both informed verbal 
and written consent were sought from the mothers/
caretakers of each diarrheic child. The purpose of 
the study was explained and sufficient time was 
given for the interviewees to decide whether to 
participate in the study or not. The positive cases 
got treatment from the clinics.

RESULTS

Socio-demographic characteristics

A total of 422 diarrheic children were included for 
examination. Of these, 239 (56.6%) were males 

Table 2. Prevalence of intestinal protozoal parasites in children in different age groups in Bahir Dar town, 
2011.

Age of 
child

(months)

№ of 
children 
examined

                       Children positive for, N(%)

Cryptosporidium Entamoeba Giardia

Entamoeba &

Cryptosporidium

Total

infected

0-5 61  5(8.2) 2(3.28) 0(0.0) 0(0.0) 7(11.48)
6-11 118 7(5.9) 8(6.8) 0(0.0) 1(0.8) 16(13.6)
12-23 141 2(1.4) 42(29.8) 2(1.4) 0(0.0) 46(32.6)
24-35 55 1(1.8) 9(16.4) 1(1.8) 0(0.0) 11(20.0)
36-47 28 1(3.6) 1(3.6) 1(3.6) 1(3.6) 4(14.3)
48-59 19 0(0.0) 2(10.5) 0(0.0) 0(0.0) 2(10.5)
Total 422 16(3.8) 64(15.2) 4(0.9) 2(0.5) 86(20.4)

and 183 (43.4%) were females. The mean age of 
the study participant was 16.7 months and most of 
them (80.9%) were under the care of their mothers 
(Table 1).

Prevalence of intestinal protozoal infection

The overall prevalence of intestinal protozoal 
infection was 20.4% (86/422). The prevalence of E. 
histolytica/dispar was 15.2%, G. intestinalis 0.9%, 
Cryptosporidium spp. 3.8%, both Cryptosporidium 
spp. and E. histolytica/dispar 0.5% (Table 2). In 
terms of sex, the overall prevalence of protozoal 
infection was 23.8% in males and 15.8% in females 
(Table 1). The prevalence of infection was 11.5% 
for the age category of 0-5 months, 13.6% for 6-11 
months, 32.6% for 12-23 months, 20.0% for 24-35 
months, 14.3% for 36-47 months, and 10.5% for 
48-59 months of age. Children aged 48-59 months 
were the least affected group with a prevalence 
of 10.5%. Although single parasite infection had 
the highest prevalence, there was also double 
infection due to Entamoeba histolytica/dispar and 
Cryptosporidium spp. (Table 2).
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Table 3. Environmental condition and sanitation and hygiene practices of the study subjects and their 
caretakers in Bahir Dar town, 2011.

Variables Frequency Percentage Protozoal infection P-value

Positive 
(%)

Negative 
(%)

Access to 
toilet Yes 413 97.9 79 (19.1) 334 (80.9)

<0.001No 9 2.1 7 (77.8) 2 (22.2)

washing 
hands with Yes 352 83.4 59 (16.8) 293 (83.2)

<0.001soap after 
toilet No 70 16.6 27 (38.6) 43 (61.4)

Cleaning 
child’s Yes 390 92.4 319 (81.8) 71 (18.2)

<0.001

utensil No 32 7.6 15 (46.9) 17 (53.1)
Medical 
checkup Yes 323 76.5 57 (17.6) 266 (82.4)

0.012
No 99 23.5 29 (29.3) 70 (70.7)

Family 
member Yes 18 4.3 8 (44.5) 10 (55.6)

0.01infected in 
the house No 404 95.7 78 (19.3) 326 (80.7)

Source of 
drinking 

Piped 
tap 
water 363 86 71 (19.6) 292 (80.4)

0.055

water
surface 
water 12 2.8 6 (50) 6 (50)

Bottled 
water 37 8.8 6 (16.2) 31 (83.8)

Hand 
dug well

10 2.4 3 (30) 7 (70)
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Sanitation and hygiene characteristics

Most (97.9%; 413/422) of households had toilet 
whereas the rest (2.1%; 9/422) had no toilet. About 
86 % (363) used tap water, 8.8% (37) bottled water, 
2.8% (12) untreated surface water, 2.4% (10) hand 
dug well (Table 3).

Behavioral and breast feeding characteristic of 
the caretakers

Three-hundred ninety eight (94.3%) mothers 
breastfed their children up to six months of age 
and the 24 (5.7%) stopped breastfeeding their child 
before the age of six months. From those mothers 
who started giving additional food to their children, 
120 (28.4%) started giving food before the children 
reached the age of six months (Table 4).

Potential risk factors of intestinal protozoal 
infection

Prevalence of infection varied across socio-demo-
graphic, environmental, and behavioral charac-
teristics of caretakers/mothers (Tables 5-7). The 
likelihood of having diarrhea because of intestinal 
protozoal infection in children whose caretakers 
had no formal education was twelve times higher 
than in those whose parents were literate (AOR: 
12.0; 95% CI: 2.97-48.51: p-value <0.001).The 
odds of being diarrheic were eight times higher in 
children aged of 12-23 months than in those chil-
dren aged 48-59 months (AOR: 8.69; 95% CI: 
1.50-27.50; p-value 0.004). The prevalence of in-
testinal protozoal infection was not significantly as-

Table 4. Behavioral and breastfeeding practices of the parent/caretaker in Bahir Dar town, 2011.

Characteristic Frequency Percentage Protozoal infection P-value
Positive (%) Negative (%)

Breastfeeding children up to six months
     Yes 398 94.3 70 (17.6) 328 (82.4)

<0.001     No 24 5.7 16 (66.7) 8 (33.3)

Exclusive breastfeeding the child up to the first six months
     Yes 271 64.2 31 (11.4) 240 (88.6)

<0.001
     No 151 35.8 55 (36.4) 96 (63.6)
Vitamin A supplementation
     Yes 372 88.2 78 (21) 294 (79)

0.461
     No 50 11.8 8 (16) 42 (84)
Bottle feeding
     Yes 249 59 59 (23.7) 190 (76.3) 0.043     No 173 41 27 (15.6) 146 (84.4)
Start of complementary   feeding
     Before six months 120 28.4 49 (40.8) 71 (59.2)

<0.001
     Above six months 302 71.6 37 (12.3) 265 (87.7)
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sociated with marital status, care taker relation, and 
parental occupation (p > 0.05) (Table 5).
From the environmental factors analyzed, factors 
like washing hands after toilet, presence/absence 
of individuals in the family infected by protozoa, 
having regular medical checkup, and frequency 
of cleaning the child’s feeding materials remained 
significant in the final step of multivariate analysis 
(Table 6). Washing hands with soap after visiting 
toilet showed significant association with proto-
zoal infection where the risk of protozoal infection 
was three times higher in children whose caretakers 
did not wash their hands after visiting toilet than in 
those caretakers who washed their hands after toi-

let (AOR: 3.20; 95% CI:1.04-9.81; p-value 0.042). 
Frequency of washing the child’s feeding utensils 
was also associated with infant diarrhea morbidity, 
where a higher proportion of children whose feed-
ing materials were washed less frequently experi-
enced diarrhea compared to children whose feeding 
utensils were washed frequently (AOR: 6.57; 95% 
CI: 3.63-118.00; p-value 0.005) (Table 6).
Regular medical checkup of the child’s caretaker 
was also associated with the risk of infection by 
protozoa. Children whose caretakers undergo regu-
lar medical checkup were less likely to be infected 
compared to those children whose caretakers who 
did not undergo medical checkup (AOR: 48.67; 

Table 5. Logistic regression analysis of socio-demographic variables in relation to prevalence of intestinal 
protozoal parasites in Bahir Dar town, 2011.

Characteristics Crude OR 
(95%CI)

P-value
Adjusted Odds 
ratio (95% CI)

P-value

Age of child ( months)

0-5 Vs 48-59**
1.10

(0.18, 8.52)

0.001

2.97
(0.27, 31.72) 0.367

6-11 Vs 48-59**
1.33

(0.26, 9.22)
2.12

(0.23, 19.05) 0.502
12-23 Vs 48-59**

4.12
(0.86, 26.97)

8.69
(1.50, 27.50)* 0.004*

24-35 Vs 48-59**
2.13

(0.38, 15.52)
7.09

(0.70, 71.87) 0.097
36-47 Vs 49-60**

0.19
(0.19, 12.76)

4.66
(0.31, 70.13) 0.265

Educational status of 
parents

Illiterate Vs tertiary**
4.38

(2.10, 9.21)*

0.001

12.0
(2.97, 48.51)* <0.001*

Primary Vs tertiary**
1.19

(0.77, 4.72)
2.85

(0.57, 14.13)
0.199

Secondary Vs 
tertiary**

1.24
(0.63, 2.45)

1.93
(0.68, 5.50) 0.213

** Reference group * Significant at p<0.05.
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95% CI: 8.87-266.9; p-value <0.001). The presence 
of family members infected by protozoa was also 
significantly associated with diarrheal morbidity 
(AOR: 8.64; 95% CI: 1.42-52.59; p-value 0.019).
Availability of toilet, and type of water source (un-
treated surface water versus bottled water) showed 
significant associations in the univariate analysis, 
but their significance disappeared in the final step 
of the multivariate analysis (p>0.05) (Table 6).
From the behavioral factors entered in the first 
step of multivariate analysis, using complementary 
food, duration of breast feeding, and bottle feeding 
practice remained significant in the final step of the 

analysis (Table 7). Duration of breast feeding was 
important risk factor for diarrhea morbidity. The 
risk of infection by protozoa was significantly high-
er for those children who were breastfed less than 
six months of duration compared with infants who 
were breastfed up to six months (AOR: 6.57; 95% 
CI: 1.58-27.31; p-value 0.01). 
Exclusive breast feeding is very important for in-
fants especially in the first six months of age. In-
fants who were exclusively breastfed in the first 
six months of age were less likely to be infected by 
protozoa compared to infants who were not exclu-
sively breastfed (AOR: 6.99; 95% CI: 1.79-27.31; 

Table 6. Logistic regression analysis of sanitation and hygiene conditions in relation to prevalence of 
intestinal protozoal parasites in Bahir Dar town, 2011.

Characteristics Crude OR 
95%CI

P-value Adjusted Odds ratio 
95% CI

P-value

washing hands with soap after visiting toilet

Yes** vs No
3.12

(1.72, 5.64)* 0.001*
3.20

(1.04, 9.81)* 0.042*

Cleaning the child’s utensil frequently

Yes** Vs No
3.96

(1.78, 8.82)*
0.001*

6.57
(3.63, 118)* 0.005*

Family member infected in the house

Yes Vs No**
3.34

(1.16, 9.55)*
0.010*

8.64
(1.42, 52.59)* 0.019*

Medical checkup

Yes** Vs No
1.93

(1.11, 3.35)* 0.010*
48.67*

(8.87,266.90) 0.001*

 

** Reference group * Significant at p<0.05.
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p-value 0.005). Method of infant feeding was sig-
nificantly associated with diarrheal morbidity in the 
multivariate analysis, where the odds of having di-
arrhea in children who were fed using bottle were 
five times higher in children who were not fed us-
ing bottle (AOR: 5.22; 95% CI: 1.15-23.63; p-val-
ue 0.032). Even though vitamin-A supplementation 
showed significant association in the univariate 
analysis, the association disappeared in the multi-
variate analysis (p>0.05).

DISCUSSION
The overall prevalence of protozoa infection in 
the present study was 20.4%. This figure is lower 
than the prevalence reported in children under five 
in Ghana (38%) (Osumanu, 2010). The prevalence 
in the study area was higher when compared with 
the prevalence reported from Vietnam (11.3%) 
(Takanashi et al., 2009), Kenya (16.7%) (Onyango 
and Angienda, 2010), and Thailand (8.2%) (Wilun-
da and Panza, 2009). A relatively higher prevalence 

in Bahir Dar town might be due to the poor hygien-
ic and sanitary condition of children and their care-
takers.

The prevalence of Entamoeba histolytica/dispar 
(15.2%) in the present study was consistent with 
the finding conducted in preschool children in Ban-
gladesh (15.6%) (Ali et al., 2003), but it is quiet 
lower when compared with the prevalence of En-
tamoeba in Nigeria (65.7%) (Ogunlesi et al., 2006). 
This figure is higher than the prevalence reported in 
children under five in Jeddah (2.2%), Saudi Arabia 
(El-Sheikh and El-Assouli, 2001). The high preva-
lence of the parasite in Bahir Dar town can be at-
tributed to its direct transmission through contam-
inated water and food as well as the low standards 
of hygiene, sanitation, and low level of education 
of the caretakers.
The prevalence of Cryptosporidium spp. in the 
present study was 3.8%, which is comparable with 
the prevalence of Cryptosporidium spp. infection in 
children in North America (0.6-4.3%) and Austra-

Table 7. Logistic regression analysis of behavioral variables in relation to prevalence of intestinal protozoal 
parasites in Bahir Dar town, 2011.

Characteristics Crude OR (95%CI) P-value Adjusted Odds 
ratio (95% CI)

P-value

Breastfeeding the child up to six months

Yes** vs No
9.37

(3.60, 25.0)* 0.001*
6.57

(1.58, 27.31)* 0.010*
Exclusive breastfeeding up to the first six months

Yes** vs No
4.44

(2.62, 7.54) 0.001*
6.99

(1.79, 27.31) 0.005*
Bottle feeding

Yes Vs No**
1.76

(1.03, 2.87)* 0.040*
5.22

(1.15, 23.63)* 0.032*
Complementary feeding 
Before six vs above six 
month**

4.94
(2.91, 8.42)* 0.001*

15.88
(3.03, 83.18)* 0.001*

** Reference group * Significant at p<0.05.
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lia (3-10.2%) (Frost et al., 2000). But, it is much 
lower when compared with the prevalence report-
ed from Shiraz, Iran (21.4%) (Nahrevanian and 
Assmar, 2008) and Nigeria (19.9%) (Dozie et al., 
2011). The low prevalence of Cryptosporidium 
spp. may be due to the intermittent nature of excre-
tion of oocysts by the parasite (Navin and Juranek, 
1984). It is possible that the infection rate observed 
in the present study would have been even higher, 
if more than a single stool specimen was collected 
from each child.
In the case of G. intestinalis, the prevalence in 
the present study (0.9%) was comparable with the 
prevalence conducted in children in Italy (0.8%) 
(Guidetti et al., 2010) and United Kingdom (1.3%) 
(Davies et al., 2009). But, this figure was low-
er than the prevalence of giardiasis in Dire Dawa, 
Ethiopia (38%) (Dawit Ayalew, 2006) and that of 
Bangladish (3.8%) (Suman et al., 2011). The low 
prevalence in the present study may be due to the 
lack of appropriate diagnostic method to detect 
low levels of parasite burden or it may be due to 
the variation of occurrence of cysts excretion of the 
parasite (Garcia, 2007).
From the socio demographic factors, educational 
status of mothers/ caretakers and age of children re-
mained significant in the multivariate analysis, in-
dicating the two factors as independent risk factors 
for the occurrence of diarrhea in children under five 
years in Bahir Dar town. Children whose mothers/
caretakers had some form of education were less 
affected by intestinal protozoal infection. This find-
ing is consistent with reports from Mexico (Cama-
cho, 2006) and Ghana (Boadi and Kuitunen, 2003). 
This could be because educated mothers practice 
good hygiene, better child feeding and weaning 
practices and the interpretation of symptoms and 
timely action to childhood illness, all of which in-
crease a child’s resistance against infectious diseas-
es (Frost et al., 2005).  

Child’s age was found to be a significant predictor 
of diarrheal morbidity due to protozoa in children 
in the age category of 12-23 months. This is might 
be because of the combined effect of the low lev-
el of maternal acquired immunity, the introduction 
of food or liquid contaminated with pathogens, and 
direct contact with human and animal excreta when 
the child starts to crawl (Usfar et al., 2010). On 
the contrary, children in the age category of 48-59 
months and above are less vulnerable to diarrhea 
because of the protective effects of a relatively pro-
longed breastfeeding and the less exposure to con-
taminated agents (Piechulek et al., 2003).
The likelihood of transmitting diarrhea in those 
caretakers who were reluctant in having regular 
medical checkup for their health even when they 
look healthy was very high. This is because usual-
ly caregivers of the children who look asymptom-
atic may harbor numerous parasites whether they 
have diarrhea or not and as a result, the chance of 
transmitting the infection is very high (Young and 
Briscoe, 1987). For example, in the case of E. his-
tolytica/dispa,in up to 90% of the infections, the 
symptoms are absent or very mild and the infected 
individuals serve as unidentified carriers and may 
become responsible for transmission (Gatti et al., 
2002).
Children whose caretakers who did not wash their 
hands with soap after visiting toilet were more in-
fected by intestinal protozoans compared to chil-
dren whose caretakers washed their hands with 
soap after visiting toilet. The result is consistent 
with a study conducted in Turkish school children 
(Ostan et al., 2007). It is clear that washing hands 
with soap reduces the infectious organisms present 
on the hands thereby reducing diarrheal episode by 
31% (Ejemot et al., 2008). Other similar studies 
have also shown that washing hands with soap reg-
ularly has reduced the risk of intestinal diseases in 
children (UNICEF/WHO, 2009). 
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Whenever there is a family member who was in-
fected by protozoa in the same house, it was shown 
that it is a significant predictor of diarrheal morbid-
ity in children.  In other study it has been shown 
that an eight fold increase in the odds of catching 
diarrhea due to protozoa in children. This shows 
that a higher probability of exposing children to 
infectious agents from food handlers of the fami-
ly and childcare providers (Medeiros et al., 2004). 
Moreover, the health of the child may be compro-
mised if the food items/bottles are easily contami-
nated by flies. 
Higher proportion of children whose feeding ma-
terials were washed less frequently experienced 
diarrhea than infants whose feeding utensils were 
washed frequently. This is because less frequently 
washed infants’ feeding materials are more suscep-
tible to contamination by flies, cockroaches, and 
hands of the caretakers. So, frequent washing of 
the child’s feeding material reduces the infectious 
organism present on it and this observation agrees 
with the findings that were reported by Holt et al. 
(2007).
Breastfeeding protects children from infection par-
ticularly in the first three months of life (Butte et 
al., 2002). This is because breast milk contains oli-
gosaccharides, immunoglobulin-A (IgA), and lac-
toferrin that have been shown to protect the child 
from gastro- enteritis (Hanson and Korotkova, 
2002). In addition, the use of breast milk also offers 
fewer opportunities for the infant not to become in-
fected from other foods and water (PATH, 2008). 
The present study showed that children who were 
not breastfed in the first six months were at higher 
risk of developing diarrhea. 
Exclusive breast feeding reduces exposure of the 
child to contaminated foods, drinking water, and 
feeding utensils. According to WHO (2001), the 
optimal duration of exclusive breastfeeding is 
very important for the first six months. In present 

study it was revealed that those infants who were 
not exclusively breastfed in the first six months of 
age were more infected by protozoans compared 
to infants who were exclusively breastfed. The 
present finding is consistent with findings reported 
from India (Dabasmita and Bratati, 2005) and 
Belarus (Kramer et al., 2003). 
The introduction of other liquids or foods marks 
the beginning of a child’s exposure to possibly 
contaminated foods and liquids (Dewey et al., 
2001). Ideally, complementary foods should be 
introduced at age of six months and breastfeeding 
should continue for up to two years or even 
longer to increase birth intervals (WHO, 2003). 
The result of multivariate analysis showed that 
the risk of developing diarrhea due to protozoa 
was fifteen times higher in children who started 
complementary feeding before the age of six 
months than those children who started after six 
months. This could be because infant who were 
weaned too early will lack antibodies and nutrients 
supplied by breast milk, which could expose them 
to different parasitic infections (Dewey et al., 
2001). 
It has been documented that there is a high chance 
of contamination and greater risk of diarrhea 
associated with bottle feeding (Holt et al., 2007). 
In this study, bottle feeding was significantly 
associated with intestinal protozoal infection. 
This is because bottles are highly susceptible and 
exposed for contamination by flies and fecally 
contaminated hands (Holt et al., 2007). 
Due to cross-sectional nature of the study and 
budget constraint, difference in the prevalence of 
infection in dry and wet seasons was not assessed. 
The study would also underestimate the actual 
prevalence of Cryptosporidium spp., as the less 
Modified Ziehl-Neelsen method was used for the 
detection of the parasite. Moreover, since light 
microscopy fails to identify between E. histolytica 
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and E. dispar, in this study the two species were 
considered as diarrhea causing parasites but 
only the former is pathogenic and the latter is the 
predominant species.

CONCLUSION
In the present study, a relatively high prevalence 
of intestinal protozoal infection was recorded in 
children under five years of age. Such a high prev-
alence was found to be associated with education 
level of caretakers, personal hygiene, health status, 
lack of knowledge in using bottles appropriate-
ly, lack of knowledge when to start supplementary 
feeding, and problem of cleaning child’s feeding 
materials. Providing proper education on sanita-
tion, hygienic practice and potential risk factors to 
the community would help the reduction of high-
er prevalence of diarrhea. A detailed further study 
is required to identify other infectious agents and 
other potential risk factors to fully explain the ob-
served diarrhea under five children in Bahir Dar 
town. Moreover, the seasonal variation of the prev-
alence of diarrhea due to protozoans and other diar-
rhea causing organisms should be studied.
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