
1 
 

Original Research Article 1 

Prevalence of Intestinal Protozoan Infections and the 2 
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 5 

ABSTRACT 6 

Aims: To determine the prevalence of intestinal protozoan infections and the associated risk factors in 

children. 

 

Study design:A cross sectional study. 

 

Place and Duration of Study:The study was conducted in four selected health facilities in Bushenyi 

District, Western Uganda, between June 2016 and January 2017. 

 

Methodology:A total of 200 children aged 1-4 years were enrolled.Stool samples were collected and 

analyzed according to the established standard methods. 

 

Results:Of the 200 children enrolled, 73(36.5%) had intestinal protozoan infections. The prevalence of 

Giardialambliawas the highest (16%) followed by Entamoebahistolytica(13%) compared to 

Cryptosporidium spp(4%) and Cyclosporaspp(3.5%).The highest prevalence was in the age group 1-4 

years (26.8%, OR; 2.601, P = .015), mothers with no formal education (44.4%, OR; 3.240, P = .002) 

and those with primary level education (23.5%, OR; 1.812,P = .027) were significantly associated with 

intestinal protozoan infections. There was no significant difference in the prevalence of infections 

between the females (22.3%) and males (16.5%).  

 

Conclusion:The overall prevalence of intestinal protozoan infections was 73(36.5%), G. lamblia(16%) 

was the most prevalent intestinal protozoan infection in the study. The intestinal protozoan infections 

were most prevalent among children aged 1-4 yearswhose mothers had no formal education. 

Prevention strategies need to be tailored to the respective levels of education. 
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1. INTRODUCTION 9 

 10 

Intestinal protozoan infections (IPIs) are common among children resulting in considerable malabsorption 11 

syndromes, gastrointestinal morbidity and mortalityespecially in developing countries[1,2]. It is estimated 12 

that E. histolytica, the etiological agent of amoebiasis, kills between 40000 and 100000 people per year 13 

henceconsideredone of the deadliest parasitic infections worldwide[2,3]. Cryptosporidium spp. is, 14 

primarily affecting immunocompromised patients like HIV/AIDS patients[3,4]. Lack of access to clean 15 

water, poor sanitation and hygiene are strong risk factors for IPIs[2]. Establishing the prevalence ofIPIs in 16 

communities is essential for prioritizing public health interventions[5,6,7]. Since the diagnosis of IPIs in 17 

low income countries is usually limited, data on the prevalence rates is scarce.  In addition,the riskfactors 18 

for the IPIs in sub-Saharan Africa are heterogeneous [2,8]. Therefore, this study aimed at determining the 19 

prevalence ofIPIs and the associated risk factors with among children in Bushenyi District, Western 20 

Uganda. 21 

 22 

2. MATERIAL AND METHODS  23 

 24 

2.1 Study Design 25 

 26 

A cross sectional study was carried out in four selected health facilities (Ishaka Adventist Hospital, 27 

Comboni Hospital, Bushenyi Health Centre IV and Kyabugimbi Health Centre IV) in Bushenyi District, 28 

Western Uganda between June 2016 and January 2017. 29 

 30 

2.1.1 Inclusion criteria 31 

 32 

The study included children aged 1 -12 years attending out-and-in patient clinics, who were confirmed to 33 

have intestinal protozoan infections signs and symptoms by the attending Clinician.Children 34 

withnohistoryoftreatment for intestinal parasites in the last two weeks and those whoconsented and 35 

assented to participate in the study. 36 

 37 

2.1.2 Exclusion criteria 38 

 39 

The study excluded the severely sick children that warranted admission in the Hospitals and Health 40 

facilities in the study area, those with history of treatment for intestinal parasitesin the last two weeksand 41 

didn’t consent to participate in the study. 42 

 43 

2.1.3 Consent and counseling 44 

 45 

A written consent was sought from the patients who satisfied the inclusion criteria. The Self-administered 46 

questionnaire and interview guide was carried out to capture demographic data, predicting factors for 47 

intestinal protozoan infections, and counseling for specimen collection. The study subject was then sent 48 

for specimen collection and the results were kept confidential. 49 

 50 

2.1.4 Sample size  51 

 52 

Two hundred (200) stool samples were collected from in-and-out patients with the help of trained nursing 53 

staff. The sample size (n) was calculated using the standard formula,  54 

n =
����

�
[9] 55 
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Wheren=samplesize; Zα=Level of significance (1.96) for confidence interval of 95%; P = Estimated 56 

prevalence(26%)[7]; and L=Desired precision or allowable error=5%(0.05) Q =(1-P). 57 

 58 

2.1.5 Collection of stool samples 59 

 60 

Allparticipants(parents/guardiansofchildren) were givenclearstandardproceduresprior to sample 61 

collection which stated therightsample,source,container,amount,howtocollectandall 62 

necessaryprecautions necessaryto avoid samplecontamination. Astoolsamplecontainerwas 63 

giventoparticipantsandthengivenlaboratory numbers foreasyidentification duringsampleprocessing and 64 

analysis. The samples were then transported on ice to the laboratory for standard parasitological 65 

analysis. The patients’ biodata such as age, sex, and clinical history were recorded at the time of 66 

sampling. 67 

 68 

2.2Detection of Intestinal Protozoans 69 

 70 

The stool samples were processed and analyzed immediately after collection by direct smear 71 

microscopy using normal saline and iodine wet preparations to detect trophozoites of E. histolitica and G. 72 

lamblia[10]. Concentrations methods (i.e. Formalin-ether, saturated sodium chloride, and Sodium 73 

acetate-acetic acid formalin (SAF)) were used to detect cysts of E. histolitica and G. lamblia; oocysts of 74 

Isosporabeli and Cyclosporacayentenesis[10,11]. The Modified ZeihlNeelsen (ZN) was used to detect 75 

oocysts of Cryptosporidium spp. in stool samples following the procedure previously described by[12] 76 

 77 

2.3 Data Analysis 78 

 79 

The dataobtainedfromtheparticipantswas recordedinafieldbook,thenenteredintocomputer 80 

MSExcelwhichwasexportedtoSPSS-16softwarefor analysis.BivariateandMultivariate analysis was 81 

performedtoobtaindescriptivestatisticsfor theprevalenceofinfections and associationofriskfactorsusing 82 

theChi-square tests at 95% confidence interval. 83 

 84 

3. RESULTS  85 

 86 

3.1 Socio-demographic Characteristics of Respondents 87 

 88 

A total of 200 children aged 1 -12 years were enrolled in this study and grouped into four age groups.  89 

The largest category was 1-4 years, 112 (56.0%) and the least was <1 year, 20 (10%). Out of the 90 

enrollees, 103 (51.5%) children were females and 97 (48.5%) males. Most of the children drunk water 91 

from boreholes (41%) and taps (40%) while few consumed both pond water (10%) and tank water 92 

(9%).The largest percentage of the mothers had attained at most primary education level (45.5%) 93 

compared to those who had attained the University level (2%). 94 

3.2Prevalenceof Intestinal Protozoa Infections  95 

 96 

A total of 73 children (36.5%) had intestinal protozoa infections from various parasites including 97 

Giardialambliawhich was the most prevalent (16%)while Cyclosporaspp was the least prevalent (3.5%). 98 

Of the 200 children, 14(7%) had double protozoa co-infections and 2(1%) had triple protozoa co-99 

infections. Double infections of G. lambliaandE. histolytica(4%) were the most prevalent as showed in 100 

table 1 below. 101 

 102 

 103 
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Table1. Prevalence of intestinal protozoan infections 104 
 105 
Protozoa    Prevalence 

(%) 

Single infection    

G. lamblia   16 

E. histolytica   13 

                                Cryptosporidium spp   4 

Cyclosporaspp   3.5 

                                Total   36.5 

Double infections    

                                G. lamblia + E. histolytica   4 

                                G. lamblia + Cyclosporaspp   1 

                                E. histolytica + Cryptosporidium 
spp 

  1 

                                E. histolytica + Cyclosporaspp   0.5 

                                Cryptosporidium spp+ 
Cyclosporaspp 

  0.5 

                                Total   7 

Tripleinfections    

G. lamblia + E. histolytica + Cryptospordiumspp   0.5 

E. histolytica + Cryptospodiumspp+ Cyclosporaspp   0.5 

                               Total    1 

 106 

 107 

3.3 Risk Factors Associated with Intestinal Protozoa Infection among Children 108 

 109 

From the Person’s Chi- square tests, age (P = .022) and education level(P = .013) were the factors 110 

statistically significantly associated with intestinal protozoa infections among children in the study area. 111 

Children aged between 1 to 4 years had the highest prevalence (26.8%), followed by those aged 9 to 12 112 

years (15.2%) and least infected were aged 5 to 8 years old (5.7%).  The children whose mothers had no 113 

formal education level (44.4%) were more prone to infections, followed by those with primary education 114 

level (23.5%) and least were those whose mothers had tertiary education level (6.9%). More females 115 

(22.3%) had infections compared to the males (16.5%).Interestingly a larger number of children with 116 

protozoa infections used borehole water (25.6%) as illustrated in table 2 below. 117 

 118 

  119 

UNDER PEER REVIEW



5 
 

Table 2:  Association between socio-demographic characteristics with single protozoan infections 120 
in children 121 

 122 
Variable Number of 

Respondents n (%) 
Positive n (%) p-value 95%  CI 

Age group (years)     
  Less than 1 20(10%) 2(10.0%)   

              1-4 112(56.0%)  30(26.8%) .022* 0.019-0.025 
              5-8 35(17.5%) 2(5.7%)   
              9-12 33(16.5%) 5(15.2%)   

Gender     
              Female 103(51.5%) 23(22.3%) .372 0.345-0.386 
              Male 97(48.5%) 16(16.5%)   

Education level of 
mother 

    

              No 
education 

18(9.0%) 8(44.4%)   

              Primary 85(42.5%) 20(23.5%)   
              Secondary 64(32.0%) 8(12.5%) .013* 0.011-0.015 
              Tertiary 29(15.5%) 2(6.9%)   
              University 4(2.0%) 1(25.0%)   

Source of 
drinking water 

    

             Borehole 82(41.0%) 21(25.6%)   
             Tap  80(40.0%) 12(15.0%) .342 0.333-0.351 
             Tank 18(9.0%) 3(16.7%)   
             Pond 20(10.0%) 3(15.0%)   
Total 200 (100%)    
*Statistically significant factors influencing protozoa infections prevalence at 95% level of confidence (P≤ .05). 123 
 124 

 125 

In order to obtain the significant risk factors of the infection, binary logistic regression analysis (Odds 126 

ratios) was further done on age groups and education level of mother since they had a P ≤ .05 in the 127 

bivariate analysis. The model used best fit the data (P = .817) and 81.5% of the children with protozoa 128 

infections were correctly classified. Children aged between1 to 4 year had a 2.6 times likelihood of being 129 

infected with intestinal protozoa compared to those aged below 1 year holding other factors constant. 130 

This relationship was statistically significant (P < .05, CI; .001 - .024).The mothers who had attained 131 

primary education (OR= 1.812, P < .05, CI; .006- .046) and no education level (OR=3.240, P <.05, CI; 132 

.000 - .012) were also statistically significant predisposing risk factors for protozoa infections when other 133 

factors were held constant as shown in table 3 below. 134 

 135 

  136 
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Table 3: Binary logistic regression analysis for risk factors associated with intestinal protozoa 137 
infections 138 

 139 
Variable Odds ratio P-value 95% CI 

Age (years)    

                    1-4 2.601 .015* 0.001-0.024 
                    5-8 0.513 .064 0.048-1.113 
                    9-12 1.017 .058 0.021-1.104 

Education level of mother    
                    No education 3.240 .002* 0.000-0.012 
                    Primary 1.812 .027* 0.006-0.046 
                   Tertiary 0137 .476 0.082-0.349 
                   University 0.411 .475 0.156-0.789 
*Statistically significant risk factors associated with protozoa infections at 95% level of confidence (p≤ .05). 140 
 141 

4. DISCUSSION 142 

 143 
Worldwide, Intestinal Protozoal Infections (IPIs) have been recognized as one of the most significant 144 

causes of illnesses[13]. It is estimated that IPIs result in 450 million illnesses with an average prevalence 145 

rate of 50% in developed world, and almost 95% in developing countries[14]. These infections are 146 

ubiquitous and highly prevalent among the poor and socioeconomically deprived communities where 147 

overcrowding, poor environmental sanitation, low level of education and lack of access to safe water like 148 

in Uganda[15]. 149 

 150 

In this study we report an overall prevalence of 73(36.5%) IPIs among children aged 1-12 years of 151 

upcountry study area. This was in agreement with the most previous studies on IPIs, 36% in South-152 

Eastern Nigeria, 35% in Saudi Arabia and 34.2% in Northwest Ethiopia[16,17,18]. However, the 153 

prevalence was higher in comparison to similar previous studies carried out in other parts of Uganda 154 

(20.9%), Nepal (19.8%), Nigeria (27.6%), and Saudi Arabia (27.8%)[13,20-23]. Nevertheless, we report a 155 

lower prevalence than theother reported studies from South Africa(64.8%), Pakistan (52%), 156 

GondamAzezo (72.9%) and Ethiopia (83.8%)[15,24-26].The lower prevalence obtained in the present 157 

study compared to other related studies could probably be explained by the Health sector’s periodic 158 

campaign for anti-protozoa drug administration, health education given by different LNGOs, INGOs to 159 

school children in Uganda[27].  160 

 161 

The prevalence of G. lamblia infections among children was higher than other protozoa; E. histolytica, 162 

Cryptosporidium spp and Cyclosporaspp which was in agreement with similar previous studies[20,21]. 163 

Ourstudy showed 16% prevalence of G. lamblia infections which is in agreement with the previous 164 

studies conducted in Uganda  12% and 15.4%respectively[7,20]. However, our prevalence was higher 165 

than that obtained in a similar study conducted in Nigeria (1.3%)[28]. Thiscould be due the respective 166 

differences in levels of education, social economic status and implementation of the government public 167 

health policies.  168 

 169 

The prevalence of E. histolytica (13%) single infections were slightly related to 10.0% infection rate 170 

reported among school going children elsewhere in Uganda[7]. However, the prevalence in our study was 171 

higher than that obtained in Uganda 2.5%, in Ethiopia 8% and in Ghaziabad, India 9.2%[13,18,20]. This is 172 

evidence that the risk factors are heterogenous and vary from community to community. There were low 173 

levels of Crytosporidiumspp (4%) and Cyclosporaspp (3.5%) infections of which the latter was slightly 174 

higher than 2.0% prevalence reported among children in Tanzania[27]. The prevalence of double and 175 

triple protozoan infections was 7.0% and 1% respectively which was in agreement with related studies 176 
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conducted by[29], who reported 5.7% (double infection) and 0.7% (triple infections) respectively. 177 

However, the double infections obtained were contrarily higher than 2.6% reported by[18], but the same 178 

study reported a higher prevalence of triple infections (2%) compared to that reported in this study. This is 179 

because the single infections of E. histolytica and G. lambria were far higher compared to others in our 180 

study.  Secondly, the degree of co-infections seems to be proportional to the degree of the respective 181 

single infections. 182 

 183 

The children’s age group was statistically significant (P < .05) with higher infections among those aged 1-184 

4 years (26.8%) which was in agreement with the previous study in Uganda (26.0%)[7].This age group 185 

was statistically significant predisposing factor to sources of protozoa infections because of the levels of 186 

engagement and activities characteristic of the age group(OR = 2.601, P < .05)[20]. However, this was 187 

contrary to the reported among Mexican children (20.0%) [27].  188 

In this study, protozoan infections were higher in females (22.3%) compared to males (16.5%). This was 189 

in agreement with other study findings from Nepal reporting a prevalence of 22.0% and 16.9% in both 190 

girls and boys respectively[21]. However, in a study conducted in Malaysia, a higher infection rate of 191 

protozoa between male (73%) and female (73.3%) was reported compared to the present study[30]. 192 

According to [13], reported a lower infection rate in females (18.6%) and higher in males (18.4%). This 193 

indicates that the gender of children may or may not play a role in parasitosis depending on the region 194 

and other environmental or behavioral factors due to the reported statistical insignificance in these related 195 

studies[13]. It has been reported that the increased mobility and use of swampy ponds by the male 196 

increases their risk of infection while female have more soil contact during growing vegetables and eat 197 

raw vegetable with prepared food more often than males. Furthermore, infections among the males could 198 

probably be due to engagement in predisposing activities such as football, barefoot and playing in 199 

streams[28]. 200 

 201 

The findings of this study indicate that the prevalence of IPIs were significantly (P < .05) higher in children 202 

whose mothers had no formal education (44.4%) and primary level (23.5%) compared to other higher 203 

education levels. This was in agreement to studies conducted in Iraq, and in Northwest 204 

Ethiopia[18,24,29,31]. Therefore, parents’ education level equipped them with knowledge about the 205 

necessary preventative precautions to guide their children accordingly. 206 

 207 

The source of drinking water was insignificantly (P > .05) associated with the protozoan infections 208 

although higher prevalence were obtained for children who had drunk unboiled water from  boreholes 209 

(25.6%), tank (16.7%), tap (15.0%) and ponds (15.0%). Similarly, related studies also showed the higher 210 

rate of infection among children who had drank such untreated water than those who boiled drinking 211 

water[13,30,31]. However, this was contrary to related studies which reported higher infections (66.7%) 212 

with usage of unboiled tap water[15,32].This high prevalence may be due to contamination of municipal 213 

water supplies with human waste, poor quality of water, faulty of sewage line and insufficient level of 214 

chlorine. Multiple studies have addressed the risk factors and the prevalence of parasitic infestation 215 

among children in developing countries as a result of poor sanitary conditions in the homes, peridomestic 216 

conditions like waste disposal methods, garbage disposal systems, number of children in the household, 217 

number of persons per latrine and source of water supply, food contamination by food handlers and by 218 

the use of sewage water for irrigation of crops are factors in protozoan epidemiology[27]. Nevertheless, 219 

the level of education of the care takers has not been prominent as an equally important risk factor. 220 

 221 
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5. CONCLUSION 222 

 223 

The overall prevalence of intestinal protozoan infections was 73(36.5%), G. lamblia(10.5%) was the 224 

most common prevalent intestinal protozoan in the study. The intestinal protozoan infections were 225 

most associated among children aged 1-4 years and 9-12 years whose mothers were not educated 226 

and those with primary education. 227 

Therefore, the Ugandan health sector should invest in education and sensitization of caretakers about 228 

these infections and the necessary preventive measures against intestinal protozoan infections. With 229 

the high prevalence of the intestinal protozoan infections detected in this study, there is need to carry 230 

out country wide survey to establish the overall burden of protozoan infections.  231 

 232 
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