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Abstract

Background: Approximately, one-third of the worlds population are in the influence of intestinal parasite infections (IPIs). The
infections can cause a whole range of clinical symptoms such as watery or mucoid diarrhea, dehydration, vomiting and nausea,
abdominal pains, as well as a fever.

Objectives: The aim of this study was to evaluate IPIs in Shush County, southwest Iran, during 2014 - 2016.

Methods: In this descriptive cross-sectional survey, 15132 stool samples were collected during 2014 - 2016. The stool samples were
evaluated microscopically for the presence of parasite trophozoites, cysts, and eggs using direct and formalin-ether concentration
methods. The data were analyzed by SPSS version 21and statistical Chi-square test.

Results: Of the 15132 stool samples, 778 (5.14%) were positive for IPIs, where 429 (55.14%) were female and 349 (44.85%) were males,
respectively. Entamoeba histolitica/dispar was detected as the most common parasite in 313 (2.06%) specimens (172 females, 141 males).
Other parasites were included, 158 (1.04%) Giardia lamblia (83 females, 75 males), 150 (0.99%) Blastocystis hominis (84 females, 66
males), and 155 (1.02%) Entamoeba coli (90 females, 65 males). Furthermore, 2 (.0.013%) Trichuris trichiura were detected only in males.
Conclusions: The results show that a relatively high prevalence of intestinal parasite infections were observed among individuals.
Since the parasitic infections can cause malabsorption, severe diarrhea, paralytic ileum, intestinal obstruction, cholecystitis, liver
inflammation, pulmonary, as well as renal complications, the health authorities of Shush County must pay more attention to control
and prevent the transmission of intestinal parasites to individuals.
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1. Background

Intestinal parasitic infections (IPIs) have a high preva-
lence around the world, especially in developing countries
(1). Approximately, one-third of the worlds’ population
(more than 2 billion people) are in the influence of IPIs.
About 450 million people suffer from IPIs and at least 50%
of these individuals are children. Lack of health care, the
tropical wet climate, lack of access to safe drinking water,
poverty, and illiteracy are some factors associated with IPIs
(2, 3). Some flies as mechanical vectors might play a role
at the transmission of some intestinal parasites such as
Giardia lamblia, Entamoeba histolytica/dispar, Hymenolepis
nana,and Ascaris lumbricoides (4). Intestinal parasitic infec-
tions in majority of the cases are asymptomatic; however,
IPIs can cause a whole range of clinical symptoms such
as watery or mucoid diarrhea, dehydration, vomiting and
nausea, abdominal pains and fever, vitamin deficiencies,
growth retardation in children, iron deficiency anemia as

well as mental and physical health disorders (3, 5). In addi-
tion, the chronic IPIs are related with the risk of other in-
fections, such as malaria, tuberculosis and viral infections
(6, 7), especially in immunocompromised individuals (8).

Despite improving hygiene status, IPIs are considered
as an acute problem. However, the deaths and pathogen-
esis caused by IPIs vary from the specie to other species.
Due to various species, the prevalence of IPIs depends on
the geographic, social, and economic situation of individ-
uals (9). Giardia lamblia has a global prevalence and is the
most common parasite that causes diarrhea. The infection
occurs by eating the protozoan cysts available in contami-
nated food and water (10). In addition, Entamoeba histolyt-
ica/dispar is known as the second factor that causes death
among individuals with parasitic diseases. The parasite
is one of the main causes that threatens the individuals
health, especially in travelers (11). In recent years, the preva-
lence of IPIs have been reported in different areas of Iran (5,
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9,12,13).

2. Objectives

IPIs are a serious concern of public health, especially
in the tropical and subtropical areas. On the other hand,
in summer season, Shush County has a temperature of
about 50°C. Thus, Shush has tropical and subtropical cli-
mates. Hence, due to the climatic and ecological condi-
tions in Shush County, evaluation of the rate of IPIs was
essential. Therefore, the aim of this study was to evaluate
the prevalence of intestinal parasitic infections in Shush
County, southwest Iran, during 2014 - 2016.

3. Methods

3.1. Study Area

Shush county is located in the Khuzestan province,
which is in southwest Iran. The population of Shush was
reported as 53.897 until 2006 and the county has an area
of 3.577 square kilometers. During the summer, the county
has a temperature of about 50°C.

3.2. The Study Population

In this descriptive cross-sectional survey, the study
population included all individuals that were referred to
the Nezam Mafi hospital of Shush County during 2014 -
2016. First, the purpose as well as nature of the study was
conveyed to the referred individuals. Next, stool samples
were collected among them. Data such as sex, age, contact
with animals, occupation, use of vegetables, swimming,
disease symptoms, and travel were collected using a ques-
tionnaire (9, 14).

3.3. The Stool Examination

The stool specimens (1 -3 g) were collected in labeled
plastic vials without any preservatives and were tested im-
mediately (less than 60 minutes after collecting). Then, we
evaluated the consistency of stool samples, the presence of
mucus, blood, as well as the worm parasites, microscopi-
cally. Finally, the stool samples were evaluated microscop-
ically for the presence of parasite trophozoites, cysts, and
eggs using direct and formalin-ether concentration meth-
ods. Briefly, 0.5 - 1.5 g stool samples were mixed with 4 g
formol saline. After filtering, diethyl ether was added and
mixed once again. After centrifuging, the sediment was
stained with 0.85% iodine and finally, was examined by a
light microscope (x 100 magnification). The diagnosis of
protozoa and helminth, in accordance to a microscopic
morphological, is like the shape of cyst as well as an ova
and trophozoite size. All the parasitic cases (worms and
protozoa) were reported separately (14, 15).

3.4. Statistical Analysis

The data were analyzed using the SPSS version 21 (SPSS
Inc., Chicago, IL, USA) as well as statistical Chi-square tests

(14).

4. Results

Table 1 shows the prevalence of IPIs according to the
year and gender in Shush County, southwest Iran, during
2014 - 2016. Based on the results, of the 15132 stool sam-
ples, 778 (5.14%) were positive for IPIs, where 429 (55.14%)
were female and 349 (44.85%) were male, respectively. In
addition, Table 2 indicates the frequency of IPIs in the
population of Shush County, southwest Iran, during 2014-
2016. Based on the table, Entamoeba histolitica/dispar was
detected in 313 (2.06%) specimens as the most common par-
asite, where 172 were female and 141 males, respectively.
Other parasites were included, 158 (1.04%) Giardia lamblia
(83 females, 75 males), 150 (0.99%) Blastocystis hominis (84
females, 66 males), and 155 (1.02%) Entamoeba coli (90 fe-
males, 65 males). Furthermore, 2 (.0.013%) Trichuris trichiura
were detected only in males. No positive cases with A. lum-
bricoides, Hookworms, and Strongyloides stercoralis were re-
ported.

5. Discussion

IPIs are serious concerns for public health in several
countries, in particular the tropical and subtropical devel-
oping countries. The infections have been seen mainly in
children. The prevalence of IPIs in each communityisanin-
dicator of the health status of the area. Some environmen-
tal factors such as geographical location, climate, poverty,
inadequate health conditions, and economic situation, as
well as, personal factors such as nutrition, safety condi-
tions, health status, cultural habits, literacy, and the high
density of population help the prevalence of IPIs (3, 16). Sev-
eral evaluations conducted in the different areas of Iran
showed the high prevalence of IPIs (5, 9, 12, 13), however,
in recent years, the prevalence of the infections have sig-
nificantly dropped parallel to the development of public
health (17). Our results indicate that during approximately
2014 - 2016, no changes were observed in the percentage
of this infection (between 5.03% - 5.23%). These results sig-
nify the probability that there were no improvements in
the health status of Shush County during the years.

According to the findings of the study, the overall
prevalence of IPIs was 5.14% in Shush County, southwest
Iran, during 2014 - 2016 (Table 1). It is consistent with con-
ducted studies in Karaj and Qazvin city with the overall
prevalence of 4.7% (18) and 5.8% (2), respectively. While, a
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Table 1. The Prevalence of IPIs According to Year and Gender in Shush County, Southwest of Iran During 2014 - 2016"

Year Number of referred Positive cases Female Male
2014 5189 (34.29) 270 (5.2) 154 (57.03) 116 (42.96)
2015 6331(41.83) 319 (5.03) 161(50.47) 158 (49.52)
2016 3612 (23.86) 189 (5.23) 114 (60.31) 75(39.68)
Total 15132 (100) 778 (5.14) 429 (55.14) 349 (44.85)
*Values are expressed as No. (%).

Table 2. The Frequency of IPIs in the Population of Shush County, Southwest of Iran During 2014 - 2016
Parasite species Frequency, No. Percentage, % Women, No. Men, No.

No. of people examined (n =15132)

E. histolytica/dispar 313 2.06 172 141
E. coli 155 1.02 90 65
G. lamblia 158 1.04 83 75
B. hominis 150 0.99 84 66
T. trichiura 2 0.013 (0] 2
Total 778 5.14 429 349

higher prevalence rate of IPIs was observed in the city of
Hamadan and Isfahan as well as the Mazandaran province
with the overall prevalence of 35.1% (19), 10.42% (20), and
9.1% (21), respectively. Furthermore, the results of the study
showed that the most common parasite was E. histolit-
ica/dispar that was detected in 313 (2.06%) specimens. E. his-
tolitica/dispar is known as the second factor causing death
among individuals with parasitic diseases. The parasite
is one of the main causes that threatens the individuals
health, especially in travelers (11). The result is consistent
with the study conducted by Koohsar et al. in 2013, in
the Gorgan province (22). Furthermore, in a systematic re-
view and meta-analysis study, in Iran during 1988 - 2009,
Karambaigi et al. showed that the prevalence of E. histolyt-
ica/dispar was observed 1.3% (2.5% and 0.8% atrural and ur-
ban areas, respectively) (23).

In the study, the prevalence of IPIs in females with
55.14% was higher than males. This could be explained by
sample size, number of individuals referred to the hospi-
tal, as well as cultural habits such as women working in
farms. Overall, the differences of the present study with
other studies may be attributed to the study population
number, cultural habits of the region, methodology, type
of sampling, occupations, sanitary status, geographical lo-
cation, and many other factors. Our findings showed that
the prevalence of IPIs is still high and it can be a serious and
dangerous threat to the public health, especially, in chil-
dren. Therefore, the improvement in the life style of indi-
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viduals is essential and its result can lead to preventing the
risk of IPIs.

5.1. Conclusion

The results show that a relatively high prevalence of in-
testinal parasite infections were observed among individ-
uals referred to the Nezam Mafi hospital of Shush County.
Since the parasitic infections can cause malabsorption,
severe diarrhea, paralytic ileum, intestinal obstruction,
cholecystitis, liver inflammation, as well as pulmonary and
renal complications, health authorities of Shush County
must pay more attention to control and prevent the trans-
mission of intestinal parasites to individuals.

Acknowledgments

The authors would like to thank all those who helped
us in carrying out this study, especially the Nezam Mafi
hospital of Shush County for helping with the specimen
collection. Additionally, we would like to acknowledge
the Department of Parasitology, School of Medicine, Ahvaz
Jundishapur University of Medical Sciences for their assis-
tances in tasting samples.

Footnotes

Authors’ Contribution: All authors had an equal role in
design, statistical analysis, work, and writing as well as


http://intjinfection.neoscriber.org

Fallahizadeh S et al.

editing the manuscript.
Conflict of Interests: None declared.

Ethical Considerations: Ethical issues (Including in-
formed consent, plagiarism, misconduct, data fabrication
and/or fal-sification, double publication and/or submis-
sion, redundancy, etc.) have been completely observed by
all of the authors.

References

1. Omrani VF, Fallahi S, Rostami A, Siyadatpanah A, Barzgarpour G,
Mehravar S, et al. Prevalence of intestinal parasite infections and
associated clinical symptoms among patients with end-stage renal
disease undergoing hemodialysis. Infection. 2015;43(5):537-44. doi:
10.1007/s15010-015-0778-6. [PubMed: 25869822].

2. Sadeghi H, Borji H. A survey of intestinal parasites in a population
in Qazvin, north of Iran. Asian Pac | Trop Dis. 2015;5(3):231-3. doi:
10.1016/52222-1808(14)60659-9.

3. Alum A, Rubino JR, ljaz MK. The global war against intestinal
parasites-should we use a holistic approach? Int | Infect Dis.
2010;14(9):e732-8. doi: 10.1016/j.ijid.2009.11.036. [PubMed: 20399129].

4. Getachew S, Gebre-Michael T, Erko B, Balkew M, Medhin G. Non-
biting cyclorrhaphan flies (Diptera) as carriers of intestinal hu-
man parasites in slum areas of Addis Ababa, Ethiopia. Acta Trop.
2007;103(3):186-94. doi: 10.1016/j.actatropica.2007.06.005. [PubMed:
17658447|.

5. Tappeh H. Evaluation of prevalence of intestinal parasites in adult
patients with or without gastrointestinal manifestations rederring
to oncology clinic of urmia imam khomeini hospital. Urmia Med J.
2011;22(4):309-14.

6. Li XX, Chen JX, Wang LX, Tian LG, Zhang YP, Dong SP, et al. Intesti-
nal parasite co-infection among pulmonary tuberculosis cases with-
out human immunodeficiency virus infection in a rural county in
China. Am ] Trop Med Hyg. 2014;90(1):106-13. doi: 10.4269/ajtmh.13-
0426. [PubMed: 24166044].

7. Kassu A, Fujino M, Nishizawa M, Mengistu G, Diro E, Ayele B, et al. Lev-
els of serum HIV-1RNAviral load in tuberculosis patients with or with-
out intestinal parasites during treatment of tuberculosis in Gondar,
Ethiopia. Ethiop ] Health Biomed Sci. 2014;1(1).

8. Bottieau E. Tropical parasitic diseases and immunosuppression. Clin
Microbiol Infect. 2014;20(4):277. doi: 10.1111/1469-0691.12590. [PubMed:
24529256].

9. Sadeghi H, Bakht M, Saghafi H, Shahsavari T. Prevalence of intesti-
nal parasites in a population in Eghbalieh city from Qazvin Province,
Iran. | Parasit Dis. 2015;39(2):126-9. doi: 10.1007/s12639-013-0366-6.
[PubMed: 26063984].

10.

1.

12.

13.

14.

15.

16.

19.

20.

21

22.

23.

Mosayebi M, Zamani Alavijeh F, Khazaii MR. The effect of education
based on a health belief model on Giardia Lamblia preventive behav-
iors of primary school students in Arak. Arak Med Univ]. 2011;14(3):64-
72.

Khedmat H, Izadi M, Nakhaei F, Hosseini M]. Clinical and labora-
tory status of enteric symptomatic amebiasis in patients [In Persian].
Trauma Mon. 2011;2011(3, Autumn):175-80.

Saki ], Asadpoori R, Khademvatan S. Prevalence of intestinal para-
sites in vegetables consumed in Ahvaz, South West of Iran. | Med Sci.
2013;13(6):488.

Khoshnood S, Saki ], Rafiei A, Alizadeh K. Prevalence of intestinal par-
asitic infections among people in baghmalek during 2013 [U+2012]
2014.Jentashapir] Health Res. 2015;6(2) doi: 10.5812/jjhr.6(2)2015.24792.
Safi M, Tavalla M, Mardani M, Afrisham R. Prevalence of intestinal par-
asitic infections among applicants for health cards attending Ahvaz
East Health Center during 2012-2013. Asian PacJ Trop Dis. 2016;6(2):151-
4.doi: 10.1016/52222-1808(15)61002-7.

Hooshyar H, Bagherian T, Baghbani F. Prevalence of intestinal para-
sitic infections among patients referred to Kashan reference labora-
tory in 2007-2011. Jundishapur Sci Med ]. 2013;5(1):18-22.

Abedi M, Dabirzadeh M, Zohoor A, Biranvand L, Vatanparast A. Preva-
lence study of intestinal parasitic infections among health card ap-
plicants Zabol city in 2012 [In Persian]. ] Zabol Univ Med Sci Health Serv.
2013;5(2):53-9.

. Angermeyer MC, Matschinger H, Schomerus G. Has the public

taken notice of psychiatric reform? The image of psychiatric hos-
pitals in Germany 1990-2011. Soc Psychiatry Psychiatr Epidemiol.
2013;48(10):1629-35. doi:  10.1007/s00127-013-0670-6. [PubMed:
23468004].

. Nasiri V, Esmailnia K, Karim G, Nasir M, Akhavan O. Intestinal

parasitic infections among inhabitants of Karaj City, Tehran
province, Iran in 2006-2008. Korean | Parasitol. 2009;47(3):265-
8.doi:10.3347/kjp.2009.47.3.265. [PubMed: 19724700].

Jafari R, Fallah M, Yousofi Darani H, Yousefi HA, Mohaghegh MA, Lat-
ifi M, et al. Prevalence of intestinal parasitic infections among rural
inhabitants of Hamadan city, Iran, 2012. Avicenna J Clin Microb Infec.
2014;1(2) doi: 10.17795/ajcmi-21445.

JafariR, Sharifi F, Bagherpour B, Safari M. Prevalence of intestinal par-
asites inIsfahan city, central Iran, 2014. ] Parasit Dis. 2016;40(3):679-82.
doi: 10.1007/512639-014-0557-9. [PubMed: 27605766].

Rahimi Esboei B, Gholami S, Ghorbani Pasha Kolaei A, Pour Haji Bager
M, Hasannia H, Shaban R, et al. The prevalence of intestinal parasitic
infections among the people living in the Central areas of Mazan-
daran province (2009-2010) [In Persian]. Med Lab J. 2013;7(2):43-8.
Koohsar F, Amini A, Ayatollahi AA, Niknejad F, Abbasi Nejat Z. The
prevalence of intestinal worms and amebiasis in Gorgan (2005-2011).
Med Lab J. 2013;7(3):54-60.

Karambaigi F, Abdi |, Sayehmiri K. Prevalence of Entamoeba histolyt-
icainIran during 1988 to 2009: Systematic review and meta-analyses.
Afr] Microbiol Res. 2012;6(17) doi: 10.5897/ajmr12.314.

Int ] Infect. 2017; 4(3):e14588.


http://dx.doi.org/10.1007/s15010-015-0778-6
http://www.ncbi.nlm.nih.gov/pubmed/25869822
http://dx.doi.org/10.1016/s2222-1808(14)60659-9
http://dx.doi.org/10.1016/j.ijid.2009.11.036
http://www.ncbi.nlm.nih.gov/pubmed/20399129
http://dx.doi.org/10.1016/j.actatropica.2007.06.005
http://www.ncbi.nlm.nih.gov/pubmed/17658447
http://dx.doi.org/10.4269/ajtmh.13-0426
http://dx.doi.org/10.4269/ajtmh.13-0426
http://www.ncbi.nlm.nih.gov/pubmed/24166044
http://dx.doi.org/10.1111/1469-0691.12590
http://www.ncbi.nlm.nih.gov/pubmed/24529256
http://dx.doi.org/10.1007/s12639-013-0366-6
http://www.ncbi.nlm.nih.gov/pubmed/26063984
http://dx.doi.org/10.5812/jjhr.6(2)2015.24792
http://dx.doi.org/10.1016/s2222-1808(15)61002-7
http://dx.doi.org/10.1007/s00127-013-0670-6
http://www.ncbi.nlm.nih.gov/pubmed/23468004
http://dx.doi.org/10.3347/kjp.2009.47.3.265
http://www.ncbi.nlm.nih.gov/pubmed/19724700
http://dx.doi.org/10.17795/ajcmi-21445
http://dx.doi.org/10.1007/s12639-014-0557-9
http://www.ncbi.nlm.nih.gov/pubmed/27605766
http://dx.doi.org/10.5897/ajmr12.314
http://intjinfection.neoscriber.org

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Area
	3.2. The Study Population
	3.3. The Stool Examination
	3.4. Statistical Analysis

	4. Results
	Table 1
	Table 2

	5. Discussion
	5.1. Conclusion

	Acknowledgments
	Footnotes
	Authors' Contribution
	Conflict of Interests
	Ethical Considerations

	References

