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Abstract

Background

Intestinal parasitic infections are still a serious public health problem in poor and developing
countries like Ethiopia. Local epidemiological data is crucial to design and monitor preven-
tion and control strategies. This study aimed to determine the prevalence of intestinal para-
site infections and associated risk factors among patients requested for stool examination at
Jimma health center, Southwest, Ethiopia.

Methods

A cross-sectional study was conducted among a total of 384 patients in Jimma health cen-
ter, Southwest, Ethiopia. Stool samples were collected and examined using direct wet-
mount and formal-ether concentration techniques. Data were analyzed using the Chi-
Square (X?) test and SPPS Version 24 and P Value<0.05 was considered for statistically
significance.

Results

The overall prevalence of intestinal parasite infections was found to be 79(20.6%). The
infection rate was slightly higher in females 261(68%) than in males 123(32%). Eight types
of intestinal parasites were identified and the highest prevalence was Giardia lamblia 25
(6.5%) followed by A. lumbricoides 22(5.7%). Single parasitic infection was found among 67
(17.4%) of the patients and double infection was 12(3.1%). Shoe wearing habits, Status of
fingernail, Handwashing before a meal and after defecation, Source of water for bathing and
drinking were significant factors(p<0.05) for intestinal parasitic infection.
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Conclusion

A relatively low prevalence of intestinal parasite infections was observed among patients of
Jimma health center requested for the stool examination.

1. Background

Intestinal parasites are an organism that lives in or on and takes its nourishment from other
organisms. The common parasite causing Intestinal infection can be protozoa or Helminthes
[1], Among helminthic parasite, Ascaris lumbricoides, Trichuris trichuria, and hookworm are
the most prevalent and affect about one-sixth of the world population [2, 3].In addition to hel-
minthic parasites protozoa parasites such as Giardia lamblia, E. histolytica, and cryptosporid-
ium infections are very common in developing countries including Ethiopia and the most
dominant cause of intestinal morbidity in children [4]. IPIs are among the most prevalent
human parasitic infections worldwide and constitute a global health burden causing clinical
morbidity and mortality [5]. According to the world health organization (WHO,2017) 3.5 bil-
lion people are infected, out of which, about 450 million are infected due to IPIs [6, 7]. The
prevalence and distribution of IPIs differ from region to region due to several environmental,
geographical, and social factors [8, 9].

The prevalence of IPIs would be expected higher in developing countries most likely due to
low income, lack of pure water supply, inadequate sanitation, hygiene, and low level of educa-
tion [10, 11]. Parasitic infections can also occur from eating contaminated raw vegetables and
fruits, soil-eating behavior [12]. IPIs are most common among the poorest, school-age chil-
dren, pregnant, immune-compromised patients, poor hygiene, and occupational contact with
soil [13]. Like other developing countries IPIs are common in Ethiopia and cause serious pub-
lic health problems such as malnutrition, anemia, and growth retardation as well as a higher
susceptibility to other infections [14], and causes of outpatient morbidity in the country [15].
IPIs are the second most cause of outpatient morbidity next to malaria in Ethiopia [4]. Several
studies have shown that the prevalence of IPIs was high in Ethiopia due to the lowest quality
water supply and latrine coverage [16]. According to the Ethiopian Mini Demographic Health
Survey, 2014 report the majority of households 89% use non-improved latrine facility and 38%
of households have no toilet facility [17]. The prevalence of IPIs has been studied in different
parts of the country [18-20]. These studies showed that helminthic infections represent a
major public health concern. In addition to the health impact, these intestinal parasites have
significant socio-economic impacts in terms of absence from work and treatment expenses
[20, 21]. This study aimed to assess the prevalence of intestinal parasite infections, and associ-
ated risk factors among patients of Jimma health center requested for stool examination.

2. Methods
2.1 Study area and period

This study was conducted in Jimma health center, Southwest, Ethiopia, which is one of the
public health centers found in Jimma town, southwest, Ethiopia at 353 km from Addis Ababa,
the capital city of Ethiopia. The data were collected from those selected for stool examination
and those who were not taken antihelminthic drugs within three months from March,06,2019
to April 06, 2019.
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2.2. Study design

A cross-sectional study design was conducted among all Jimma health center patients who
were selected for stool examination during the study period.

2.3. Sample size determination

The sample size (n) was determined by using a single population proportion formula [22] by
considering the following assumptions. Zo./2 = critical value for normal distribution at 95%
confidence level which equals 1.96 (Z value at alpha = 0.05). P = 48.25% as it was reported by
the study done in Jimma [23] and d = margin of error of (0.05). The sample size was calculated
as follows:

(2*)P(1-P)

N="1

Where,

N = sample size

P = prevalence rate

d = margin of sampling error

_1.96%)0.4825(1-0.4825) _
N= BT 383.689 ~ 384

Based on the assumption the total sample size for the study was 384. The actual number of
patients who participated in the study were selected using a simple random sampling tech-
nique to incorporate 384 patients.

2.4. Data collection and processing

The data were collected using structured self-administered questionnaires prepared in local
languages (Afan Oromo and Ambharic). The study participants were interviewed to obtain sex,
age, educational level, Shoe wearing habits, Status of fingernail, washing habit before meal,
washing habit after a meal, Hand washing after defecation, Source of water for bathing, Source
of water for drinking, Latrine availability, Latrine usage, and Fruit washing before eating.

Then the responses were translated back into English by another expert fluent both in
English and in local languages. The questionnaire was pre-tested on 5% of the study popula-
tion, one week before starting actual data collection time, to evaluate the validity, reliability,
and reaction of the study population to the test. A necessary adjustment was made accordingly
before the study began. For parasitological analysis, fresh stool samples were collected. The
participants were instructed properly and given clean labeled collection cups along with appli-
cator sticks and from each participant, about 2g of fresh stool was collected. At the time of col-
lection, the date of sampling, the name of the participant, age, sex, and education level of the
participant were recorded for each subject in a recording format. The stool sample was pre-
served in 10% formalin before transported to the Laboratory. A 1g of each of the stool sample
was processed and examined microscopically using direct wet-mount and formal-ether con-
centration techniques following the procedures according to WHO guidelines [24].

2.5. Data analysis

The data collected in the questionnaires and results collected from laboratory were entered
into Epi Data version 3.1. After double data entry verification, data were exported into the Sta-
tistical Package for Social (SPSS, version 24) for analysis. Descriptive statistics were used for
calculating the frequency and percentage of both dependent and independent variables. The
Chi-square(X?) test was performed to verify the possible association between the prevalence of
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IPIs and variables such as sex, age, educational status, and possible risk factors. A p-value less
<0.05 was declared as statistically significant.

2.6. Ethical considerations

Ethical Permission was obtained from Jimma University review board and Jimma town
administrative officials. Written informed consent was obtained from each of the adult
(age>18) participants and oral consent for minors (age<18) participants was obtained from
their parents before the participation. The advantage and purpose of the study were explained
to all patients and got permission from all patients who were participated in the study. The
procedure of stool sample collection was not invasive and would no harm to the study subjects.
The confidentiality of the result was sustained. Anti-parasitic drug prescriptions were distrib-
uted for positive cases of test and advised to take the prescribed drugs accordingly. Further-
more, health education on the transmission of intestinal parasites was given for the study
population.

3. Results

3.1. Socio-demographic characteristics of study subjects

Among the 384 patients examined, 261(68%) were females, and the remaining 123(32%)
males. The major age ranges of the participants were from 20 to 24 years. Regarding the educa-
tional level of the patients, illiterate 41(10.7%), read and write only 9(2.3%),grade 1-4 was 80
(20.8%), grade 5-8 was 166(43.23%), grade 9-12 was 74(19.3%), and > 12 grade was 14(3.7%)
"Table 1".

Table 1. Socio-demographic characteristics of patients examined for stool, Jimma health center, Southwest, Ethi-
opia (n = 384).

Socio-demographic Data Category Number N (%)
Gender Male 123(32)
Female 261(68)
Age group 0-5 20(5.2)
6-9 21(5.4)
10-14 24(6.25)
15-19 53(13.8)
20-24 90(23.44)
25-29 69(18)
30-34 20(5.2)
35-39 19(4.95)
40-44 21(5.4)
45-49 7(1.8)
50-54 14(3.65)
55-59 8(2.1)
60-64 9(2.34)
>64 9(2.34)
Level of education Illiterates 41(10.7)
Read & write 9(2.3)
1-4 80(20.8)
5-8 166(43.23)
9-12 74(19.3)
>12 14(3.7)

https://doi.org/10.1371/journal.pone.0247063.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0247063 February 22, 2021 4/10


https://doi.org/10.1371/journal.pone.0247063.t001
https://doi.org/10.1371/journal.pone.0247063

PLOS ONE

Intestinal parasite infections and associated risk factors

Table 2. Distribution of intestinal parasites prevalence respected to age and sex among patients requested for stool examination at Jimma health center, Southwest,

Ethiopia (n = 384).

Age category Male (N = 123) Female (N = 261) Total
Positive N (%) Negative N (%) Positive N (%) Negative N (%) N (%)
<5 0(0) 11(55) 1(5) 8(40) 20 (5.21)
6-9 4(19) 8(38) 2(9.52) 7(33.3) 21(5.5)
10-14 0(0) 11(45.8) 1(4.2) 12(50) 24(6.25)
15-19 1(1.9) 9(17) 9(17) 34(64.2) 53(13.8)
20-24 6(6.7) 12(13.3) 25(27.8) 47(52.2) 90(23.44)
25-29 5(7.2) 12(17.4) 9(13.04) 43(62.32) 69(18)
30-34 0(0) 3(15) 3(15) 14(70) 20(5.2)
35-39 1(5.3) 6(31.6) 1(5.3) 11(57.9) 19(4.9)
40-44 1(4.8) 7(33.3) 2(9.5) 11(52.4) 21(5.5)
45-49 0(0) 5(71.4) 0(0) 2(28.6) 7(1.8)
50-54 1(7.14) 5(35.8) 1(7.14) 7(50) 14(3.65)
55-59 2(25) 4(50) 1(12.5) 1(12.5) 8(2.1)
60-64 0(0) 5(55.6) 0(0) 4(44.4) 9(2,34)
>64 2(22.2) 2(22.2) 1(11.1) 4(44.4) 9(2.34)
Total 23(6) 100(1.6) 56(14.6) 205(53.4) 384(100)

https://doi.org/10.1371/journal.pone.0247063.t002

3.2. Prevalence of intestinal parasite infections

From a total of 384 patients examined for stool, at Jimma health center, the overall prevalence
of intestinal parasite infection was 79 (20.6%), Among them,23(6%) were males and 56
(14.6%) females "Table 2".

3.3. Distribution of intestinal parasite prevalence and types of infections

From the total sample size (384), 79 (20.6%) intestinal parasites infected individuals were
found, of these Giardia lamblia, was the predominant parasite with 25 infection cases (6.5%),
followed by A.lumbricoides with 22 infection cases (5.7%). From 79 intestinal parasites infected
individuals, 19(4.9%) males and 48(12.5%) females were single infections and 4(1%) males and
8(2%) females had double infections "Table 3".

Table 3. Distribution of intestinal parasite prevalence and types of infections among patients requested for stool examination, Jimma health center, Southwest,

Ethiopia (n = 384).

Parasites identified Male N (%) Female N (%) Total N (%) Single infection Double infection

M F Male Female

N (%) N (%) N (%) N (%)
A.lumbricoides 7(1.8) 15(3.9) 22(5.7) 7(1.8) 13(3.4) 1(0.3) 1(0.3)
G. intestinalis 5(1.3) 20(5.2) 25(6.5) 4(1) 17(4.4) 0(0.0) 4(1)
E.histolytica/dispar 3(0.8) 13(3.4) 16(4.2) 3(0.8) 12(3.1) 0(0.0) 1(0.3)
Taenia species 2(0.5) 3(0.8) 5(1.3) 2(0.5) 3(0.8) 0(0.0) 0(0.0)
Hookworm 1(0.3) 2(0.5) 3(0.8) 0(0.0) 2(0.5) 1(0.3) 0(0.0)
T. trichuria 2(0.5) 2(0.5) 4(1) 0(0.0) 0(0.0) 2(0.5) 2(0.5)
H. nana 2(0.5) 0(0.0) 2(0.5) 2(0.5) 0(0.0) 0(0.0) 0(0.0)
S. mansoni 1(0.3) 1(0.3) 2(0.5) 1(0.3) 1(0.3) 0(0.0) 0(0.0)
Total 23(6) 56(14.6) 79(100) 19(4.9) 48(12.5) 4(1) 8(2.1)
https://doi.org/10.1371/journal.pone.0247063.t003
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Table 4. Chi- square analysis, factors associated with the prevalence of intestinal parasitic infections among patients of Jimma health center, Southwest, Ethiopia.

Variables Categories Parasitic Infection x p-value
Positive N (%) Negative N (%)

Sex Male 23(18.7) 100(81.3) 0.3888 0.532922
Female 56(24.5) 205(78.5)

Educational status Illiterate 9(18) 41(82%) 3.8911 0.420944
1-4 17(21.25) 63(78.75)
5-8 40(24.1) 126(75.9)
9-12 12(16.2) 62(84.8)
>12 1(7.1) 13(92.85)

Shoe wearing habits Always 64(18.8) 277(81.2) 6.3622 0.04154"
Sometimes 14(34.1) 27(65.85)
Not at all 1(50) 1(50%)

Status of fingernail Trimmed 56(15.7) 299(84.2) 66.2318 0.00001*
Not trimmed 23(79.3) 6(20.7)

Hand washing before a meal Always 3(25) 9(75) 6.2553 0.04382%
Sometimes 21(14.1) 128
Not at all 55(24.7) 168(75.3)

Hand washing after defecation Always 5(26.3) 14(73.7) 15.7892 0.000373*
Sometimes 30(13.6) 191(86.4)
Not at all 44(30.6) 100(69.4)

Source of water for bathing Well 5(83.3) 1(16.7) 15.7603 0.000378"
Spring 3(33.3) 6(66.7)
Pipe 71(19.2) 298(80.7)

Source of water for drinking Pipe 74(19.8) 300(80.2) 5.4411 0.019668"
Spring 5(50) 5(50)

Latrine availability Yes 78(20.4) 304(79.6) 1.0654 0.301978
No 1(50) 1(50)

Latrine usage Always 71(20) 284(80) 1.9792 0.159471
Sometimes 9(31) 20(69)

Fruit washing before eating Always 5(29.4) 12(70.6) 5.7734 0.05576
Sometimes 71(19.6) 291(80.4)
Not at all 3(60) 2(40)

* = statistically significant (p<0.05).

https://doi.org/10.1371/journal.pone.0247063.t004

3.4. Association of different risk factors with intestinal parasitic infections

Based on the chi-square(X? test statistically significant associations were shown between the prev-
alence of IPIs and the risk factors including participants shoe wearing habits (X* = 6.3622,

P =0.04154), Status of a fingernail (X?* = 66.2318, P = 0.00001), hand washing before a meal (X*=
6.2553, P = 0.04382), hand washing after defecation(X? = 15.7892, P = 0.000373), Source of water
for bathing (X* _ 15.7603, P = 0.000378)and Source of water for drinking (X*~5.4411,

P =0.019668) were significantly associated. However, prevalence of IPIs was not associated with
sex, educational status, latrine availability, latrine usage, and fruit washing before eating "Table 4".

4. Discussion

The current study finding indicated that the overall prevalence of IPIs among Jimma health
center suspected patients were found to be 20.6%. This finding is lower than a study conducted
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in different areas of Ethiopia, namely, in Jimma town 48.2% [23], 37%) [25], and 89.7% [26] in
Wonji showa 24.3% [27], in Hawasa 26.6% [28], and in Gondar (34.2%) [29] and in Northwest
Ethiopia 31.5% [30]. However, the prevalence of IPIs in the current study, was higher than
studies conducted in Ghana 17.33% [31] and Brazil 17.5% [32]. The differences in finding
among a range of studies could be explained by the methods employed for stool examination,
diversity of health condition, water supply, feeding habit, cultural practices in the different
study area, the study period, age variations, and geographical differences may have also con-
tributed to the differences.

Ascaris lumbricoides was the predominant helminthic parasitic infection in study 5.7%.
This finding was lower than that of a similar study reported in Jimma 14.6% [25], in Gonder
5.9% [29], and Abaye Deneba 8.4% [33]. However, this finding is higher than that of a study
conducted in Brazil 1.6% [32].

The most prevalence protozoan parasitic infection in the current study was Giardia lamblia
6.5% which was comparable with a study done at Mojo health center 6.5% [14], and Hawasa
7% [28], but lower than a study done at Felege Hiwot referral hospital 13.3% [34]. This might
be due to differences in water supply, feeding habits, environmental sanitation, and awareness
of the ways of transmission and prevention and control measures of this parasitic infection.
The age group of 20-24 was the most affected. This might be due to occupationally related
exposures of this age group. Regarding sex, the prevalence of intestinal parasite infection was
relatively higher in females than males. This result is agreed with studies carried out in Gondar
[35] and Southwest of Iran [36]. In contrast to this finding, previous studies carried out in
Azezo North-western Ethiopia [37], in Bahirdar [38], in Nepal [39], and in Brazil [40] indi-
cated that males were at higher risk of having IPIs than females. This variation of exposure
among the different sex groups might be due to differences in occupational exposure in differ-
ent communities and study area.

Single infection occurred in 67 individuals making 17% of the total examined patients. Of
these most females 48(12.5%) had a single infection. This finding was comparable to the study
done in Gondar [35] and Mota Town [41]. The level of environmental sanitation, source of
water, poor personal hygiene, and individual behavioural and personal condition are very
important risk factors for intestinal parasite infection. The current finding showed IPIs was
associated with shoe wearing habits, Status of a fingernail, handwashing habit before a meal,
handwashing habit after defecation, and Source of water for drinking and bathing. The present
study was agreed with the previous studies reported in Gondar [35], in Mota Town [41] in
Delgi school North Gondar [42], and in Arbaminch Southern Ethiopia [43]. On the contrary,
latrine availability, latrine usage, and fruit washing before eating were not associated with the
prevalence of IPIs.This finding was contradicted the study in Jawi town, north -west Ethiopia
[44], in Chencha town southern Ethiopia [45], and Mota Town [41]. The contradictory reports
could be due to the category of the study population, the period of the study, and the methods
employed for stool examination.

5. Conclusion

The present study revealed that relatively low prevalence of intestinal parasite infections was
observed among patients of Jimma health center requested for the stool exam in the study
period. Giardia lamblia was the most common parasite isolated, followed by Ascaris lumbri-
coides and Entamoeba histolytica. A significant relationship was observed between intestinal
parasite infection with water source for both drinking and bathing, handwashing before meal
and after defecation, status of fingernail and shoe wearing habit. This study has, therefore, pro-
vides baseline information for future studies and investigation on important risk factors for
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intestinal parasite infection in the study area. Further measures including water supply and
treatment, personal and environmental hygiene, improving health education should be taken
into account. Furthermore, all stakeholders should be given attention to raise awareness about
control of IPIs, personal and environmental hygiene, and improving the quality of drinking
and bathing water sources.

Limitation

The major limitation of this study is that prevalence of IPIs was determined by examination of
single stool specimens from each study participant. Thus, we could not access the intra- and
inter stool variation of egg output. Furthermore, a single saline wet mount and formol- ether
concentration technique was examined for each of the stool specimens that may affect the
accuracy of the egg count.
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