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Abstract: In developing countries, intestinal parasites like protozoa and helminths are highly prevalent in preschool
children. There is also poor understanding of the mother’s knowledge, attitude, and practices towards parasitic infections.
Therefore, this study is designed to assess the prevalence of intestinal parasite and maternal knowledge, attitude and
practice on the prevention and control of intestinal parasites. Cross-sectional study was conducted on preschool children in
Senbete and Bete towns. Stool specimens were collected and examined for intestinal parasites by using Kato-Katz and
formol-ether concentration technique. Mother’s knowledge, attitude, and practice data were collected using a per-tested
structured questionnaire. Data was analysed using SPSS-20 and P values less than 0.05 was considered as statistically
significant value. Among 214 preschool children, the overall prevalence of intestinal parasite was 52.3%. The predominant
parasites was Hymenolepis nana (23.8 %), followed by Giardia lamblia (19.6%). Among 214 interviewed mothers 129
(60.3%) had knowledge on prevention and control of intestinal parasites. And also 120(56.1%) of the respondent had
positive attitude on the prevention and control of intestinal parasites. Moreover, 95(44.4%) of the mothers used toilet or
container to dispose their children’s faeces and 186(86.9%) mothers gave drug for their child. High prevalence of intestinal
parasite was found. Maternal education level, open field defecation and playing with soil were significantly associated with
intestinal parasitic infections. Therefore, health education program to improve maternal knowledge, attitude and practice
should be implemented.
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1. Background

Intestinal parasites are major public health problem in
several developing countries. According to World Health
Organization (WHO), over 1.5 billion people are infected
with one or more intestinal parasites. Moreover, 700 million
people infected with hookworm and 807 million people
infected with ascariasis [1]. Intestinal parasites are more

predominant in the developing countries mostly in sub-
Saharan Africa [2]. In Ethiopia there is high burden of
intestinal parasites. The overall national prevalence of any
helminths infection was 29.8% with variable degree of
prevalence among regions [3].

Intestinal parasite infections are

common among
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preschool children with different causes such as playing
with soil, sucking fingers and defecation in open field.
Maternal awareness for the prevention and control of
intestinal parasite has its own impact on the prevalence. To
reduce the impact of intestinal parasites, increasing access
to safe water, sanitation and health education are necessary
[2]. WHO also recommends periodic preventive
chemotherapy like albendazole or mebendazole as a public
health intervention [1]. Globally in 2013, more than 266
million preschool-aged and 609 million school-aged
children were estimated in need of preventive
chemotherapy for soil transmitted helminths in 106
countries. In Africa more than 13.8 million preschool aged
children in need of treatment were treated [1].

In FEthiopia the main strategies are mass drug
administration, case detection and transmission control.
However, information on the prevalence and distributions of
intestinal parasites is incomplete and not wupdated
periodically. Even there is no enough study throughout the
country. Therefore this study is designed to assess the
prevalence of intestinal parasite and maternal Knowledge,
attitude and practice on the prevention and control of
intestinal parasites.

2. Methods
2.1. Study Design and Period

A community based cross- sectional study was conducted
in July 2018.

2.2. Study Area

Senbete and Bete towns are found in Jile timuga woreda,
North Showa zone, Amhara region, Ethiopia. The annual
average range of temperature in Senbete and Bete towns is
24 - 30°C and annual rainfall of approximately 500-700
mm. The area has an altitudinal of 1000 to 1450m. The
total population in Senbete and Bete town is 7,047 and
2,105 respectively according to Jile timuga woreda health
office.

2.3. Eligibility Criteria

All mothers with children (1-5 years) living in Senbete and
Bete towns at least for 1 year and willing to participate in the
study was included while mothers having children taking
standard intestinal parasite treatment for previous month and
children who has seriously diseases were excluded.

2.4. Data Collection

Socio-demographic data and mother’s knowledge, attitude
and practice were collected with a structured questionnaire
by trained health workers.

Sample collection, handling and transportation

Orientation was given for mother to collect about 2g fresh
stool sample from their own preschool child using clean, dry
and well labelled specimen cup. Then samples were transport

to Bete town health centre laboratory. In health centre
laboratory a portion of the sample was processed by Kato-
katz method using a template delivering a plug of 41.7 mg of
stool as described by Nyantekyi [4]. The remaining sample
was preserved in test-tube containing 10% formalin. All
preserved samples and Kato- katz slides were transported to
Ethiopian Public Health Institute (EPHI) parasitology
laboratory and examined by using formal-ether concentration
technique.

2.5. Quality Control

For each steps Standard Operational Procedure (SOP) was
followed. Microscopic reading was done by senior laboratory
technologists. Data quality was assured by prior training of
data collectors about the objective of the study and data
collection procedure. In addition quality control was
performed with daily checking.

2.6. Statistical Analyses of Data

The data was analysed by using SPSS-version 20.
Frequency and cross tabulation were used to summarize
descriptive statistics of the data. Finally the association
between variables was identified by OR, 95% CI and P-
value.

2.7. Ethical Consideration

Ethical approval was obtained from Research and Review
Committee of Addis Ababa University. Permission was
obtained from Jile timuga woreda. Informed consent was
obtained from each child’s mother. Children with intestinal
parasitic infection were treated with appropriate drug and
dose for each parasites obtained.

2.8. Operational Definitions

Attitude: assessment of mothers opinion, thought about
intestinal parasite prevention and control.

1. Positive attitude: mothers who responded below the

mean (<9.2).

2. Negative attitude: mothers who respond above the mean

(>9.2).

Our questioner prepared using Likert scales for attitude
questions. Calculation was based on maximum score scaling
to include all responses. The maximum response is 5 and the
minimum response 20. The mean response of respondent was
9.2. If all questions reposes are strongly agree, the score will
be 5 and strongly disagree the score will be 20 (range is
between 5 and 20). The order is 1 for strongly agree, 2 for
agree, 3 for disagree and 4 for strongly disagree on the
questionnaire.

Knowledge: assessment of what mothers understanding
about intestinal parasites prevention and control. The
following definitions were used to score the level of
understanding. The scoring method was adapted from Abera
H, and Tebeje B. 2009 [5].

1. Knowledgeable: scoring of 80% -100% from

knowledge measuring questions about IP prevention
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and control. If the mother answered > 7 knowledge
measuring questions.

2. Fairly knowledgeable: scoring from 50%-79% of
knowledge measuring questions. If the mother answered
5-7 knowledge measuring questions.

3. Non-knowledgeable: scoring < 50% of knowledge
measuring questions. If mother answered <5 knowledge
measuring questions.

Practice: assessment of mother’s exercises

prevention and control of intestinal parasite.

on the

3. Result

3.1. Maternal and Children Socio-Demographic Status

A Total of 214 mothers whose children are able to produce
stool sample were included in this study. Mean age of mothers
was 27.5 (SD 5.5) years. Almost all 199 (93%) of study
participants were married. More than three forth (79%) of the
mothers did not attained formal education. The majority of
study participants (74.3%) have between 4-6 family members.
And also a total of 214 children were enrolled of which 104
(48.6%) were male and 110 (51.4%) were female. The mean
ages of the children were 3.4 (SD 1.1) years (Table 1).

Table 1. Maternal and children socio-demographic status Senbete and Bete towns, 2018.

Parameters Category Frequency (N=214) Percent
<20 15 7%
Maternal Age 20-29 145 67.8%
30-39 52 24.3%
>4() 2 1%
Single 14 6.5%
Marital status Married 199 93%
Divorced 1 0.5%
Child sex Male 104 48.6%
Female 110 51.4%
Total 214 100%
Matemal education status Unable to write and read 169 79%
Read and write 45 21%
House wife 207 96.7%
Maternal occupation Government employee 5 2.3%
Student 2 0.9%
Family size 1-3 39 18.2%
4-6 159 74.3%
>7 16 7.5%

3.2. The Total Prevalence of Intestinal Parasites in Senbete
and Bete Towns

Among 214 preschool children, 112 (52.3%) were infected
with one or more intestinal parasites. The major protozoan
parasites identified were Giardia lamblia (19.2%) and
Entamoeba histolytica/E.dispar (8.4%). The total prevalence
of  Ascaris  lumbricoides,  Enterobius  vermicularis,
Hymenolepis nana and Schistosoma mansoni was 5.1%,
1.9%, 21.5% and 4.2% respectively as determined by Kato-

katz and formol-ether concentration methods. (Figure 1).

3.2.1. Prevalence of Intestinal Parasites Detected by
Kato-Katz Result and Intensity of Infections

Using kato-katz method three helminths were detected.
The most frequently identified parasites was H. nana (14.5%)
followed by S. mansoni (4.2%) and A.lumbricoides 1.4%.
Among children where 9 S. mansoni detected, 7 of them had
light infection while two had moderate infections (Table 2 &
3).

Table 2. Prevalence of intestinal parasites by Kato-katz techniques in Senbete and Bete towns 2018.

Parasite name Frequency Present
H. nana 31 14.5%
Lumbricoides 4 1.4%
S. mansoni 9 4.2%
No ova/parasite seen 170 79.4%
Total 214 100%
Table 3. Intensity of helminths infections among under-five children in Senbete and Bete towns 2018
Organisms Light Moderate Infection status threshold*
A.lumbricoides (n=4) 1 0 Light (1- 4999EPG), Moderate (5000- 49999)
S.mansoni(n=9) 7 2 Light (1-99EPG), Moderate (100-399EPGO

* EPG: Eggs per gram of Stool, Schistosomiasis and STH, (light, moderate and heavy) based on WHO threshold (WHO, 2002).
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Figure 1. Prevalence of intestinal parasites in Senbete and Bete towns 2018.

3.2.2. Prevalence of Intestinal Parasites by Formol-Ether
Concentration Technique

Among 214 preschool children, 108(50.5%) were positive
for intestinal parasites by formol-ether concentration
technique where, 90 (42.1%) of the children were infected
with one intestinal parasites and 18 (8.4%) of the children
were infected with two intestinal parasites. The total
prevalence of helminths was 66(30.8%) while protozoa was
60(28.0%). Among helminths, the most frequently identified
was H. nana (14.5%), while among protozoa was E.
histolytica/E. dispar 14 (6.5) (Table 4).

Table 4. Prevalence of intestinal parasites by formol-ether concentration
techniques in Senbete and Bete towns 2018.

3.3. Knowledge on the Prevention and Control of Intestinal
Parasites

Among 214 interviewed mothers 129 (60.3%) had
knowledge on prevention and control of intestinal parasites.
While, 85(39.7%) hadn’t knowledge. Knowledge score result
showed that 41(19%) mothers are knowledgeable, 88 (40%)
are non-knowledgeable and 88 (41%) fairly-knowledgeable
(Table 5 & Figure 2).

Table 5. Mothers’ response on selected questions about intestinal parasites
prevention and control in Senbete and Bete towns 2015.

Types of parasites Frequency (%)
Protozoa

E. histolytica/E. dispar 14(6.5)
G. lamblia 32(15)
Helminths

H.nana 29(13.6)
A. lumbricoides 8(3.7)

E. vermicularis 4(1.9)
S.mansoni 3(1.4)
Mixed infection

H.nana and G. lamblia 9(4.2)

E. histolytica/E. dispar and H.nana 3(1.4)
H.nana and A. lumbricoides 3(1.4

L belli and H.nana 1(0.5)

S. mansoni and H.nana 1(0.5)

E. histolytica/E. dispar and S.mansoni 1(0.5)
Total Number of helminths 66(30.8)
Total number of Protozoa 60(28.1)
No o/p 106(49.5)
Total 214(100)

Knowledge Variables Yes n (%) No n (%)
Do you know what intestinal parasites are? 170(79.4) 44 (20.6)
Eating contaminated food 151 (70.6) 63 (29.4)
Transmission
Walking bare foot 49 (22.9) 165 (77.1)
Lack of hygiene 132 (61.7) 82 (38.3)
Sign and symptom
Abdominal pain 130 (60.7) 84 (39.3)
Diarrhea 74(34.6) 140(65.4)
Wight loss 32(15) 182(85)
Prevention and control
Washing hand before eating Prevent IP 152(71) 62(29)
Taking de worming drug 115(53.7) 99(46.3)
Using clean toilet 116(54.2) 98(45.8)
knowledge score result
Knowledgeable
41(19%)
non
knowledgeable
88(40%)
Fairly
knowledgeable
88(41%)

Figure 2. Knowledge score on the IP prevention and control among mothers.

3.4. Attitude of Mothers Towards Prevention and Control of
Intestinal Parasites

Among 214 mothers 120 (56.1%) had positive attitude
while, 94(43.9%) had negative attitude towards the
prevention and control of intestinal parasites. Almost half of
the mothers 104 (48.6%) were strongly agreed that, lack of
hygiene is the cause of infection with intestinal parasites.
Ninety five (44.4%) of the mother have strongly agree with
attitude towards using soap when washing hand is preventive
for intestinal parasite infection (Table 6).

Table 6. Attitude of mothers towards prevention and control of intestinal parasites in Senbete and Bete towns 2015.

Variable Strongly Agree n (%) Agree n (%) Strongly Disagree n (%) Disagree n (%)
Lack of hygiene is cause for IPs 104 (48.6) 75 (35) 4(1.9) 31 (14.5)

We can prevent and treat IPs disease? 93 (43.5) 85(39.7) 6 (2.8) 30 (14)

Health education can reduce IPs prevalence? 102 (47.7) 78 (36.4) 5(2.3) 29 (13.6)

if;f;; gil(t)r\::;lltlerde,t;‘trg:g;ansmlt to other family member and 99 (46.3) 71(33.2) 7(.3) 37(17.3)

Uses soap when washing hands is preventive for IPs 95 (44.4) 89 (41.6) 6 (2.8) 24 (11.2)
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3.5. Mothers’ Practice on the Prevention and Control of Intestinal Parasites

Half of the mothers (52.3%) had children infected with intestinal parasites at least one time in their life. 95(44.4%) of the
mothers used toilet or container to dispose their children’s faeces. Moreover, 186(86.9%) mothers gave drug for their child to
prevent intestinal parasite (Table 7).

Table 7. Mothers’practice on the prevention and control of intestinal parasites Senbete and Bete towns 2015.

Practice Yes n (%) No n (%)
Child who had any stool examination previously 117 (54.7) 97 (45.3)
Use of toilet or container for their child defecation 95 (44.4) 119 (55.6)
Wash fruit before consuming it 158 (73.8) 56 (26.2)
Cut nail when it grow 155 (72.4) 59 (27.6)
Wash children hand after defecation 141 (65.9) 73 (34.1)
Using chimerically treated, boiled or taps water 161 (75.2) 53 (24.8)
Using drugs for prevention of intestinal parasite 186 (86.9) 28 (13.1)

3.6. Factors Associated with Total Prevalence of Intestinal Parasites

Only mothers educational status (P=0.01) was associated with intestinal parasitic infections. Mothers who can read and write
were less likely to have a child infected with parasitic infections compared to mothers who are unable read and write (OR-0.25

95% CI1-0.08-0.72) (Table 8).

Table 8. Factors associated with total prevalence of intestinal parasites.

. IP prevalence COR(95%CI)* AOR(95%CD* Sig
Variable Character YES (%) NO (%)
Child sex Male 48(46) 56(53) 0.62(0.36-1.06) 1.6(0.92-2.86) 0.09
Female 64(58) 46(41) 1.000 1.000
Maternal education Unable to write and read 80(47) 89(52) 1.000 1.000
Read and write 32(71) 13(29) 0.23(0.45-0.59) 2.4(0.18-0.56) 0.002
T T Yes 56(58) 39(41) 0.62(0.35-1.06) 0.7(0.4-1.32) 0.3
’ No 56(47) 63(52) 1.000 1.000
Using chemically treated, boiled water. IS\{IE(:)S ;2?6‘2 5(2)82; }:(7)(1)(()0'9-3'23) 1:3880'72-2'91) 28

* COR= Crude odds ratio and AOR= Adjusted odds ratio.

3.7. Factors Associated with Intestinal Helminths Infections

In bivariate analysis educational status, having knowledge on meaning of intestinal parasite, using toilet or container for
their child defecation, mothers who wash fruit before consuming, mothers who cut their child nail and using chemically
treated, boiled or tap water were associated with intestinal helminths having (P< 0.2). In multivariate logistic regression,
maternal education level and using toilet or container for their child defecation were significantly associated with intestinal

helminths (Table 9).
Table 9. Factors associated with intestinal helminths infections.
Variable Character g:s":f,'/(‘)‘;hs NIeS COR(95%CI) AOR(95%CI) Sig
Educational status EZ:E laen? \fverz::ie 3882; ;?5(2())) (1):22?0.12—0.67) (1):22?0.24-0.92) 0.003
Having knowledge what IP means IS\{IT)S ?282 i;zgi;g) }:5380'58-2'4) }:38%38-2'82) 0.54
Use toilet or container Yes 39(41) 56(59) 1.000 1.000 0.041
No 31(26) 88(73) 1.9(1.11-3.5) 1.85(1.02-3.34)

Wash i No e S
Cuting thei child il No e Y S
Using chimerically treated, boiled water ;{]ZS 42‘28(1); ;?5(;())) ?138%31_1'14) 113(1)80.75—2.82) 0.27

3.8. Factors Associated with Intestinal Protozoan Infections

Mothers who washed fruit before eating, child who have habit of playing with soil and cutting nail when it grow were
associated with intestinal protozoa in bivariate analysis (p-value <0.2). In multivariate logistic regression, children who had
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habit of playing with soil had two times higher odds of being infected with intestinal protozoa compare those without such
habits (OR-2.01 95% CI 1.04-3.8) (Table 10).

Table 10. Determinants of protozoan intestinal parasitic infections.

Protozoa

Variable Character Yes (%) No (%) COR(95%CTI) AOR95%CI) p-value
Washing fruit before eating ;ZS 32&3; éi?g)f) ?(1)(3)81 17-4.04) ?23350'89_6'73) 0.08
re—— R . I R I
Cutting child nail regularly ;c:)s ;ggi; é;zé?)‘) } :(7)8%90_3'23) i :8380'40_3' 9 L

4. Discussion

The findings of the present study showed that overall
prevalence of intestinal parasitic infection among preschool
children was 52.3% where Hymenolepis nana was the most
prevalent helminths and Giardia lamblia was the most
prevalent protozoan parasite. This finding is relatively higher
than study done in Gamo area, south Ethiopia 29.4% [6],
Arbaminch town, Southern Ethiopia 27.9% [7] and Kenya
25.6% (8). However, our report is lower than study done in
Shesha Kekele, Wondo Genet, in Southern Ethiopia 85.1% [4].

This study showed maternal education level, use of open
field for defecation of their child and playing with soil was
significantly associated with intestinal parasite. Variations in
prevalence rates of intestinal parasites from different
Ethiopian communities could be related to several factors
including the educational level of the study population,
personal and environmental hygiene and probably social
habits such as use of toilet for children. In addition, some
ecological factors such as temperature, relative humidity,
rainfall could be responsible for observed differences in
prevalence between communities.

Among 214 preschool children, 90 (42.1%) of the children
were infected with one intestinal parasites and 18 (8.4%) of
the children were infected with two intestinal parasites. Other
study done in Shesha Kebele, Wondo Genet, in Southern
Ethiopia also showed 34.5%, 33.3% and 23.2% had single,
double and multiple parasitic infections, respectively [4]. The
prevalence of single infections among preschool children was
higher in highland and lowland dwellers in Gamo area, South
Ethiopia 83.9%. This difference might be due to small
sample size [6]. However the present finding is in agreement
with a study done in Senegal [9].

This study also revealed that among protozoan parasites,
Giardia lamblia (19.2%) was frequently observed followed
by Entamoeba histolytica/E. dispar (8.4%). Similarly other
studies done in Arbaminch reported those two parasites 4.2%
and 12.9%, respectively [7] and also 10.6% and 11.4%,
respectively from the study in Gamo area [6]. However, the
prevalence of Giardia lamblia is lower than study done in
Mexican rural school children [11].

In this study, predominant helminthic intestinal parasites
were Hymenolepis nana (21.4%) and Ascaris lumbricoides
(5.1%). A study done in Gondar, Northwest Ethiopia reported

13.8% Hymenolepis nana and 5.9% Ascaris lumbricoides
[10]. The same study done in Mexico and Egypt also showed,
H. nana was predominant [11-12]. The observed differences
might be from differences in sample size, study population
and the methods used for diagnosis. Additional factors might
be socio-demographic factors, climate and geographic
difference.

In this study 73.4% of mothers took training on prevention
and control of intestinal parasites. However, 60.3% mothers
had knowledge on prevention and control of intestinal
parasites. Our finding is comparable to the previous study
done in Shesha Kekele, Wondo Genet, Southern Ethiopia [4].
However, in contrast to a previous study conducted in rural
Malaysia where, the present study revealed higher knowledge
response from the study participant [13]. This difference
could be due to the study population, and the previous study
focused only on soil-transmitted helminths.

In this study half of the mothers responded, their child was
infected by intestinal parasite at least ones in his/her life
time. However 44% of the mothers responded that they use
toilet or a container to dispose their children’s faeces and
86.9% mothers gave drug for their child to prevent intestinal
parasite. Using toilet is preventive for intestinal parasites and
deworming program by the government also contribute for
the response of mothers.

In this study there is no significant association between
intestinal parasitic infections and socio-demographic status of
participating mothers or children. However, maternal
education level is an important predicting factor for intestinal
parasitic infections in children. The other study done in
Mexican rural areas also indicated that less educated mothers
had higher risk of intestinal parasites [11].

The current study also showed the association of open
defecation and increased risk for helminths infections. Those
families who practiced open defecation were two times more
vulnerable for intestinal helminths (OR 2.01 95% CI 1.02-
3.34). This is supported by study done in Mexican rural areas
[11]. According to this study properly functioning and
cleaned toilets reduced helminths infections. Children who
have habits of playing with soil had increased risk to be
infected by protozoan parasites.

5. Conclusion and Recommendations

According to this study intestinal parasitic infections are a
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common health problem among preschool children. Maternal
educational level, use of toilet or container for child
defecation and habit of playing with soil were closely
associated with the prevalence of intestinal parasitic
infections. While the former two protects the children from
infection, the latter predispose them. Therefore, long term
control measures including health education and mass
treatment should be given to reduce intestinal parasitic
infections among preschool children.
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