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Abstract: Background:Intestinal helminthic infections are among the mostmmon infections in the world and are
responsible for considerable morbidity and monalithe diagnosis of these infections commonly setia the detection of
helminth egg or larvae in stool. The objective lubtstudy was to compare the diagnostic performafidato-katz thick
smear and formol-ether concentration methods ferdiagnosis of helminthic infections among Wonjo&hown primary
school children.Method: Institution based cross-sectional studyighesvas used. 669 primary school students were
selected using simple random sampling techniqueol Stamples were examined using formol-ether cdnagéon and
kato-katz thick smear techniques. Results were shiowables, percent and prevalence rates. P<Od&3bomnsidered as
statistically significant. Result: The stool conttation method showed that the prevalenc&. ahansoni was(28.3%),A.
lumbricoides (15.2%) Hookworms (12.1%) andl. trichiura (12.1%) respectively. Botfiaenia species anéH. nana were
equally prevalent (3.0%). However, Kato-katz metlsbdwed a prevalence of 20.2%, 8.1% and 5.8% fonaBsoni, A.
lumbricoides and Hookwormsespectively. The sensitivity of the two techniqueas statistically significantpE0.02).
Conclusion: Even though the Kato-katz thick smeathe most recommended method for epidemiologitalysof S.
mansoni, in this study, it has lower sensitivity than centration technique in the diagnosis of each typhetminthes.
Since human intestinal parasitic infections aréhhigthe study area; mass treatment, snail cowatndl health education
were strongly recommended.
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in stools, by means of a direct faecal smear, aunagon
technique, kato-katz thick smear or immunologicat a

Intestinal parasites are among the most common hum&°lecular approaches [4]. o o
infections which are distributed throughout the beigr]. At present, the Kato-Katz parasitologic technlqslehe
They cause thousands of avoidable outpatient mitytadd =~ MOSt ~ recommended ~ method and  widely ~ used
mortality especially; many of school age childreffes from ~ COPromicroscopic r_ngthod in epidemiological surveys
these parasitic infections. They are also the fepdause of Pecause of its simplicity and low cost. Howeveg #mall
gastrointestinal pain, malnutrition, malabsorptianaemia, amount of stool analyzed (usually 41.7 mg) decrease
mental retardation and other diseases [2]. In Bthjo SeNSitivity Kato-Katz technique to detect eggs vevem
helminthiasis is common and rank first in many paft the they are present.e}t _lOW frequency or appear h|glul_§/tered
country especially in the rural community [3]. [5, 6]. Th_e sensitivity of the Katp—Katz mgthodfgther

The diagnosis of helminthic infections commonlyiggl cOmPromised by day-to-day and intra specimen variaif
on the detection of helminth eggs or larvae in hurstol.  h€Iminth egg output, problems related to time delagm

It is based on the microscopic observation of peEr@ggs fresh fecal sample production, collection in theldiand

1. Introduction
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processing in the laboratories and rapid over lgaof  Eastern Ethiopia (P=27.2%) [11]. For the calculato95%
hookworm eggs [7]. confidence interval (Z), 5% margin of error (d) ashekign
The ether-concentration method is often used far theffect of two (2) was used to allow for multi-stagad
diagnosis of helminthic infections, particularlyspecialized stratified sampling. The calculated sample size %&8
laboratories. Importantly, it allows the concurreii@gnosis including ten percent (10%) non response rate.
of intestinal protozoa and is sometimes used inkioation Study participants were instructed how to colletciob
with the Kato-Katz method to enhance diagnosticitigity  samples and provided with labeled clean plastidaioer,
for helminthes. An important feature of the ether-toilet tissue paper and applicator sticks. Eachptarwas
concentration method is that it uses preserved stooples, examined using kato-katz thick smear and formoéeth
fixed in either sodium acetate-acetic acid-form@8#\F) or  concentration methods. Kato-katz thick smear wapaned
diluted formalin, thus allowing sample storage amalysis immediately after collection and examined within 30
at later time points [8]. minutes for hookworms’ egg at Wonji Shoa town Healt
As most African countries, Ethiopia is one of thghty ~ center laboratory. Enough amounts of stool sampie®
affected country with helminthiasis infection. Inhbpia, also preserved in SAF (Sodium acetate-acetic asitdlin)
prevalence of helminthiasis varies from place tacpland for concentration technique and examined later on.
generally it is not well documented. Even thoudtere is Data entry and analysis was done using SPSS vet§ion
no significant drug resistance problem againstomputer software. Data was summarized and prebémte
helminthiasis infection, accurate diagnosis of hiethiasis a descriptive measure such as table, figures, naaah
is crucial to minimize its prevalence and for effee percent. Comparison analysis was done to rate the
chemotherapy and control measures. diagnostic performances of the two methods. P vidas
Wonji Shoa town is found in Oromia regional statethan 0.05 was considered statistically significant.
110km away from Addis Ababa, Ethiopia in eastern The study protocol was approved by Addis Ababa
direction. In this town, previously few studies badone on University, Faculty of life sciences, biology depaent
the prevalence of intestinal parasites and to #s bf my research ethics committee. Before sampling, adnis's,
knowledge no studies have been done on the coropasfs students and parents and teachers clearly inforatedt
concentration and Kato-katz techniques. Hence, thiéhe objective of the study. All students involved this
objective of this study was to compare the diagoost study were provided a written informed consent ptm
performance of kato-katz thick smear and formoketh data collection. Furthermore, written informed aamtswas
concentration methods in the diagnosis of helminthiobtained from each student’s family for publication
infections. Infected students were treated appropriately fifeeharge
and health education was given.

2. Methods and Materials
3. Result

This cross-sectional study was conducted from April
May 2011, in primary school of Wonji Shoa town, teas 3.1. Concentration Technique

Ethiopia. Wonji Shoa is a small town located 110lkanay o
from Addis Ababa in the south east direction. Stool examination result showed that, from thelt6&®

In Wonji Shoa town primary school, there are a ltofa students, 492(73.5%) of them were infected by astlene

1568 students and 669 of them were selected uginges parasite. As shown in table 1, out of the 492/66§iti3/e
random sampling (lottery method). The school wastudents, 189/669(28.3%) of them were infected Sy

stratified to grades and number of study partidipavere Mansoni,  101/669(15.2%) were positive  forA.
allocated proportionally to each grades based ir th lumbricoides. Hookworms andT. trichiura were equally
number of sections and/or number of students. prevalent (81/669(12.1%)). Furthermoret. nana and
The sample size was determined using the singl&@€nia species were equally infected 20/669(3%gjestts.
proportion population formula taking the prevalenate of All the above mentioned parasites were detecteglysior

intestinal helminthic infection at Babile primarghmol, PY co-infecting with other parasites.

Table 1. Distribution of helminthic parasites among Wonji Shoa town primary school children using Concentration and Kato-katz methods, Eastern
Ethiopia, 2011

Type of Parasite Formol-ether Concentration Method (N= 669) Kato-katz Thick Smear Method (N= 669) P-value
S. mansoni 189 (28.3)* 135 (20.2)

A. lumbricoides 101 (15.2) 54 (8.1)

Hookworms 81 (12.1) 39 (5.8)

T. trichiura 81 (12.1) 34 (5.1)

H. nana 20 (3.0) 5(0.8)

Taenia species 20 (3.0) 5(0.8)

Total 492 (73.5%) 272(40.7%) 0.02

* The numbers in parentheses indicates percentfmeee of each parasite.
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3.2. Kato-katz Thick Smear

Using Kato-katz thick smear method, from the t669,
only 272(40.7%) students were positive for at leaise

helminthic intestinal infection. Of those infected,
135/669(20.2%) of them infected bys. mansoni.
Moderately prevalent parasites werk lumbricoides

54/669(8.1%), Hookworms 39/669(5.8%) andtrichiura

34/669(5.1%).H. nana 5/669(0.8%) and Taenia species g 26(3.

5/669(0.8%) were the least prevalent parasitesgusato-
Katz thick smear technique (Table 1).

3.3. Multiple Parasitic I nfections (Poly-Parasitism)

As shown in table 2, double parasitic infectionsreve

34(5.1%) followed by S mansoni
27(4.0%).

infected parasites werA. lumbricoides and S. mansoni
and Hookworms
With Kato method, co-infection ofA.
lumbricoides and S mansoni 30(4.5%) were highly
prevalent followed byA. lumbricoides andH. nana 5(0.8%)

and Hookworm and. trichiura 5(0.8%).

Table 3 shows the prevalence of triple parasitic
infections. The prevalence of triple infection wEX6.3%)
9%) using the concentration and Kato nustho
respectivelyT. trichiura, S. mansoni and Hookworms (2%)

was the most frequent triple parasitic infectionings
concentration method whereas, triple infectionshwt

lumbricoides, T. trichiura and S. mansoni (1.5%) was the
commonest poly-parasitism using Kato thick smeathog:

detected in 109/669(16.3%) and 49/669(7.3%) of th&xcept the triple infections, the diagnostic perfances of

students using concentration and Kato methods césphy.
Using stool concentration method, the most prevaten

Table 2. Digtribution of double helminthic parasite infections among Wonji
Techniques, Eastern Ethiopia, 2011

the two methods were statistically significant gb aalue

of = 0.02 for single ang=0.003 for double infections.

Shoa town primary school children using Concentration and Kato-katz

Parasites in Co-infection Concentration Technique (N= 669) Kato-katz Thick Smear (N= 669) P-value
A. lumbricoides andS. mansoni 34 (5.1y 30 (4.5)

A. lumbricoides and Hookworms 7(1.0) 3(0.5)

A. lumbricoides and Taenia species 7(1.0) 3(0.5)

A. lumbricoides andH. nana 7(1.0) 5(0.8)

S mansoni and Hookworms 27 (4.0) 3(0.5)

Hookworms and. trichiura 20 (3.0) 5(0.8)

T. trichiura and S. mansoni 7(1.0)

Total 109(16.3%) 49 (7.3%) 0.003

¥The numbers in parentheses indicates the perceotagedents from the total infected students.

Table 3. Distribution of triple helminthic parasite infections among Wonji Shoa town primary school children using Concentration and Kato-katz

Techniques, Eastern Ethiopia, 2011

Triple Parasitic infections Concentration Technique (N= 669) Kato-katz Thick Smear (N= 669) P-value
T. trichiura, S mansoni and Hookworms 14 (2.0» 8 (1.3)

Hookworms T. trichiura and Taenia species 7 (1.0)

A.lumbricoides, T. trichiura and S. mansoni 7 (1.0) 10 (1.5)

A.lumbricoides, T. trichiura and Hookworms 7 (1.0) 8 (1.3)

S mansoni, T. trichiura and Taenia species 7 (1.0)

Total 42 (6.3%) 26 (3.9%) 0.006

+The numbers in parentheses indicates the perceotagedents from the total infected students.

4. Discussion

Most human intestinal parasites are cosmopolitaheir
distribution, but some are endemic in tropical
subtropical regions. Helminthic infection
mainly in areas where there are low standards gfeimg
and sanitation [4, 9, 10, 11]. Various studies haeen
conducted on the diagnostic performance of kata-#atk
smear and formol-ether concentration methods iferifit
parts of the world. However, no comparison studiese
done at the present study area. Thus, this studediat

were found in the faeces of students. Helminthiagites
were found in 492/669(73.5%) of the students, using
concentration technique and 272/669(40.7%) by Kata-

andnethod. The difference in their diagnostic sensjtiwas
is commonstatistically significant §=0.02). These differences in

diagnostic performance might be due the low sevitsitof
the Kato-Katz technique as indicated by other sidir
could be due to the technical errors of the twohoes.

A similar study done by Kongst al [5] showed that
Kato-katz method has a lower sensitivity than
concentration technique. Furthermore, Pongesal [6]

determining the diagnostic performance of those tw&ompared the Kato-katz method with polymerase chain

methods in the diagnosis of helminthic infectionsNonji
Shoa town.
In the present study, six species of intestinabgites

reaction (PCR) and showed that Kato-katz has low
sensitivity than PCR. However, the result of thesent
study was in contrary to the study done by Gkhal [3]
who showed that Kato-katz method was more sensitive
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than concentration, Koga agar plate and FLOTAC pith Shoa town primary school are also fully acknowlatige

In areas where numerous kinds of intestinal paasit

found, multiple parasitic infections (poly-parasiti)

infections were common. Poly-parasitism were dettin  References

88(40.7%) and 45(27.1%) of the students usin?
concentration and Kato-katz methods respectivelyichv 1
was a similar result by Feleke et al [9]. Doublé&eations
were detected much more than triple infections byhb
techniques (16.3% vs 7.3% and 6.3% vs 3.9%) reispéct
The diagnostic performances of the two methods walél
statistically significant g§=0.003) in detecting double
parasitic infections. The prevalence of multipléegtions

in this study was lower when compared to the previo [3]
study by Amare Mengistu [1]. The reason is probahlg

to environmental conditions and methods of transioiis

that was favorable for the two parasites to livgetber or

due to a reflection of the local endemicity of theo

parasites in the study area. [4]

5. Conclusion

In conclusion, comparing the sensitivity of the two
methods for the diagnosis of helminthic parasites[,s]
usefulness of the Kato-Katz technique appearsdimite.
its sensitivity was low. Therefore, concentratioethod
can be recommended as a routine technique useehithh
care centers or in a hospital laboratory. Furtheemsafety
and detection of other parasites are better asshyed
concentration and direct saline methods. Besidestihg
infected individuals, continuous cleaning of thenala to
eliminate snailsproper use of toilets, personal hygiene anc{ﬂ
health  education are recommended to control
schistosomiasis and geohelminthic parasites.
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