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ABSTRACT 
 

OBJECTIVE: To investigate the prevalence of parasitic infections in the human population and identify 
the related risk factors of Gonabad city, southeast of Khorasan Razavi province, northeastern Iran.  
METHODOLOGY: This cross-sectional study was performed from March to April  2019 in Gonabad city in 
Khorasan Razavi province in northeastern Iran. One thousand thirty-eight stool samples were examined 
using parasitological methods like direct wet-mounting, formalin-ether concentration and Gomori's 
trichrome staining. Moreover, the socio-demographic data of inhabitants were recorded. All statistical 
analyses were performed using SPSS software (version 16). Qualitative variables were reported as 
numbers and percentages. 
RESULTS: The overall intestinal parasitic infection prevalence was 18.1 %, whereas this value for 
protozoan agents was 16.7% (95% CI 14.14 to 19) and 1.3% (95% CI 0.7 to 2) for helminth parasites. The 
highest parasitic agent prevalence belongs to Blastocystis sp (12.4 %), Entamoeba coli (1.8%) and 
Enterobius vermicularis (1.2%), respectively. Giardia lamblia (1.1%) Entamoeba histolytica /dispar 
(0.3%), Iodamoeba butschlii (0.3%), Chilomastix mesnili (0.3%), Hymenolepis nana (0.2 %) Dientamoeba 
fragilis (0.2%) and Trichomonas hominis (0.3%) were other identified parasites. Multivariate logistic 
regression analysis revealed a significant association of parasitic intestinal infections with factors such 
as age, residency status and source of drinking water (P<0.05). 
CONCLUSION: Our findings approved that the protozoan agents have a relatively high prevalence 
among the studied population. So, it could be severe enough to alarm the entities implementing 
healthcare services measures for parasitic intestinal infection control. 
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INTRODUCTION 

Despite rapid progress in healthcare services 
performance and public hygiene status in developing 
countries, parasitic intestinal infection remains a 
significant public health concern. Annually, it is 
evaluated that more than three billion cases worldwide 
experience intestinal parasite infections, whereas 450 
million of this population exhibit clinical manifestations. 
The annual mortality rate of parasitic intestinal 
infection is estimated to be nearly 16 million. Parasitic 
intestinal infections are commonly present with clinical 

symptoms such as weight loss, malnutrition, 
abdominal pain or cramping, diarrhoea, vomiting and 
anemia. These symptoms are particularly prevalent in 
children and older adults. Additionally, more 
dangerous complications such as intestinal 
obstruction, myocarditis, cholecystitis and appendicitis 
were reported11.  
In Iran, the intestinal parasite's prevalence varies 
between 4.7 and 56% in the healthy human 
population22. There were many reports of parasitic 
intestinal infections from different parts of Iran, such 
as Blastocystis sp and Giardia lamblia, among Iran's 
most common pathogenic protozoa. The oral faecal 
and contaminated food/water are intestinal parasitic 
agents' most common transmission routes24. Intestinal 
parasitic infections caused by Giardia lamblia, 
Blastocystis, Entamoeba and Cryptosporidium spps(s) 
are the most important causes of diarrhea in 
developing countries24. Over the past four decades, 
approximately 50% of the Iranian population has 
experienced pathogenic intestinal parasite 
infections31.  
However, several efforts have been made in Iran to 
decrease the parasitic burden, but the determination 
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of intestinal parasite distribution/incidence pattern 
remains a significant health problem. The prevalence 
of parasitic intestinal infection in any region has been 
proven to depend on socioeconomic, personal and 
public hygiene, and geographic educational status12. 
So, it is urgent to identify these factors and establish 
an efficient prevention/control program for parasitic 
infections in each zone separately. 
Based on our knowledge, there is no scientific report 
about the distribution of parasitic intestinal infections 
and associated risk factors in Gonabad city in 
Khorasan Razavi province in northeastern Iran. 
Therefore, the present study was designed for the first 
time to determine the prevalence and associated risk 
factors with parasitic intestinal infections in the studied 
human population. 

METHODOLOGY 

Sample size  
Based on the prevalence of infections in the recent 
study (p=0.17), the estimated sample size was 
calculated using the formula below. Considering a 
95% confidence interval and 80% test power, 957 
people were selected, which was increased to 1038 
individuals, assuming a 10% attrition rate 
(Abbaszadeh Afshar et al., 2020).   

 
In this research, stratified random sampling was 
performed. Thus, comprehensive health service 
centres in Gonabad were considered classes; then, 
according to the number of people covered by each 
centre, the samples were randomly selected. 
Study area 
This cross-sectional study was performed from March 
to April  2019 in Gonabad city in Khorasan Razavi 
province in northeastern Iran (34°21′10″N 58°41′01″
E). It has an area of about 2188.91 km2 and over 
36367 people. The city is located in a semi-arid area, 
with an elevation between 894 and 2774 meters 
above sea level and has hot summers and cool 
winters. Gonabad weather station data shows its 
rainfall and average annual temperature are 149–155 
mm/year and 16.4–17.3°C, respectively. This city is 
famous for its unique groundwater supply, named 
Qanats. It was added to UNESCO's list of World 
Heritage Sites in 2007 due to its unique features, like 
historical sites and ancient artefacts23. Figure I shows 
the geographical location of Iran and Gonabad.  

Sample collection and laboratory analysis 
In the first step, written informed consent was 
obtained from all of our study's volunteers. Next, they 
filled out a structured checklist containing individual 
socio-demographic and health data like sex, age, 
occupation, education, drinking water source, raw 
vegetable consumption and family size (Small = less 
than 5, Large = more than 5). Signing informed 
consent, delivering stool specimens and not receiving 
anti-parasitic treatments in the last 21 days or during 
data collection were our inclusion criteria in the 
present examination. 
Here, 1038 stool samples were collected from 
Gonabad inhabitants. Stool specimens were collected 
in sterile plastic containers with numbered labels and 
promptly transferred to the Department of Parasitology 
and Mycology, Gonabad University of Medical 
Sciences. 
All collected samples were initially examined through 
macroscopic observation regarding consistency, the 
existence of blood or mucus, color and adult forms of 
helminth parasites. For watery/bloody stool samples, 
fresh smears were prepared and examined with 
normal saline (0.85% NaCl solution) and Lugol's 
Iodine solution. All stool samples were stored in 
buffered formalin (10 %) for further parasitological 
techniques. According to the previously described 
protocol, besides wet mount, concentration 
techniques using formalin-ethyl acetate and 
Merthiolate-iodine-formaldehyde solution (MIF) were 
applied20. The same expert observed the prepared 
slides (blinded to participants' information) through 
different microscope magnifications. If parasite forms 
like eggs, cysts, larvae, and/or trophozoites were seen 
in at least one of the three techniques, that sample 
would be considered positive, and then the permanent 
trichrome staining technique would be used to confirm 
detection. 
Statistical analysis  
All statistical analyses were performed using SPSS 
software (version 16). Qualitative variables were 
reported as numbers and percentages. 
The logistic regression model was adopted to 
determine the factors related to parasitic intestinal 
infections. Therefore, the variables that had P <0.2 in 
simple logistic regression were entered into the 
multiple logistic regression model, and their 
relationship was assessed in the presence of other 
variables following the parasitic intestinal infections. 
The p-values less than 0.05 were considered 
statistically significant.  
Positive/negative parasitic infection was the 
dependent variable in the logistic regression model. In 
contrast, other examined variables like sex, age, 
occupation, education, drinking water source, raw 
vegetable consumption, and family size were 
independent or predictive variables. 

RESULTS  

Our research collected 1038 stool samples from the 
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Gonabad participants, including 569 (54.8%) males 
and 469 (45.2%) females. Nearly 31 (3%) of the 
studied population were illiterate, 180 (17.3%) had 
primary education, 153 (14.7%) belonged to middle 
school education level, 452 (43.5%) had completed 
a diploma, and the rest of the people attained an 
academic level. Our data showed that 585 (56.4%), 
386 (37.2%), and 67 (6.5%) of the studied participants 
consumed tap water, purified water, and groundwater 
as water resources, respectively (Table I). 
Table II demonstrates the prevalence of intestinal 
parasites detected by the formalin ether sedimentation 
method. Nearly 18.1% of the total examined stool 

samples were positive for at least one species of the 
parasitic agent out of ten parasitic agents detected in 
current research. 
Our findings indicated that the prevalence of the 
protozoan parasites (16.7%,95% CI 14.14 to 19) was 
more than that of helminthic parasites (1.3%95% CI 
0.7 to 2). The most prevalent detected parasites 
were Blastocystis sp (12.4%, 95% CI 10.4 to 14.6), 
Entamoeba coli (1.8%, 95% CI 1.1 to 2.6) and 
Enterobius vermicularis (1.2%,95% CI 0.6 to 1.9). 
Moreover, as shown in Table.2 Giardia lamblia (1.1%), 
Entamoeba histolytica /dispar (0.3%), Iodamoeba 
butschlii (0.3%), Chilomastix mesnili (0.3%), 
Hymenolepis nana (0.2 %) Dientamoeba fragilis 
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Percentage of 
infection 

Number of infections
(187) Percent Number 

(1038) Levels Characteristics 

18.6 87 54.8 569 Male 
Sex 

17.6 100 45.2 469 Female 

39.3 11 2.7 28 ≤ 9 

Age 

19.6 35 17.2 179 10 to 19 

16.2 54 32.2 334 20 to 29 

18.6 63 32.7 339 30 to 39 

17.1 21 11.8 123 40 to 49 

8.6 3 3.4 35 ≥50 

13.6 27 19.1 198 Student University 

Occupation 
  

21.7 38 16.9 175 Student 

11.9 5 4 42 Employed 

13.7 7 4.9 51 Housewife 

26.4 14 5.1 53 Free-Farmer-Livestock 

19.1 89 44.9 466 Labor 

7.5 3 3.9 40 Unemployed 

30.8 4 1.2 13 children 

19.4 6 3 31 Illiterate 

Education 

17.2 31 17.3 180 Primary 

20.3 31 14.8 153 guidance 

17.9 81 43.5 452 Diploma 

17 9 5.1 53 Super Diploma 

20.2 17 8.1 84 Bachelor 

14.1 12 8.2 85 MA-PHD 

11.4 29 24.5 254 Urban 
Residency 

20.2 158 75.5 784 Village 

18.6 109 56.4 585 Tap water 

Source of drinking water 14.2 55 37.2 386 Purified water 

34.3 23 6.5 67 Groundwater(qanat) 

16.7 126 72.6 754 No Raw/Unwashed vegetable 
consumption 21.5 61 27.4 284 Yes 

2.33  26  7.33  350 Small 
Family Size 

8.66  521  3.66  886  Large 

Table I: Socio-demographic data of participants 
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(0.2%) and Trichomonas hominis (0.3%) were other 
observed intestinal parasitic agents. We provided 
images of trichrome-stained Entamoeba coli, Giardia 
lamblia and Entamoeba histolytica /dispar in Figure II.  
Table III exhibited the analyzed data by unadjusted 
and adjusted logistic regression of the socio-
demographic correlates with parasitic intestinal 
infections among the participants. 
Our findings indicated that among possible risk factors 
investigated in this study, age, drinking water source 
and residency (rural/urban) status have a significant 
association with parasitic intestinal infections (p-value 
< 0.05). In contrast, sex, occupation, education level, 
raw/unwashed vegetable consumption and the 
number of family members showed no effects on the 
rate of parasitic intestinal infections (p-value >0.05) 

Table II: Prevalence of intestinal parasites in the 
studied population 

DISCUSSION 

Intestinal parasitic infections are still a significant 
threat to developing countries. Investigating different 
localities is crucial to determining high-risk 
communities and designing appropriate intervention 
mechanisms. Based on this view, we attempt to 
assess the prevalence of parasitic intestinal infections 
and associated risk factors among the human 
population of Gonabad city, southeast of Khorasan 
Razavi province, northeastern Iran.  
In the present study, the overall prevalence of 
intestinal parasitic infection was 18.1% among the 
studied population. These findings more or fewer 
concur with several previous Iranian studies 
conducted in different areas like Jiroft city, Khuzestan, 
Mazandaran, Kohgiluyeh and Boyer-Ahmad, Lorestan 
and Hamadan provenances with a prevalence of 28%, 
25.4% %, 25%,37.5%, 32.5 % and 35.1% 
respectively3,5,14-16,19,22,27. We detect that the 
protozoan infection rate is higher than the helminthic 
infection. Similar findings were reported from studies 
conducted in different parts of Iran and the 
world2,5,7,8,21,25. These variations could be due to 
population density, climate changes, sanitary facilities, 
host-parasite interactions, and study methodology9. If 
we review the status of parasitic prevalence in the last 
four decades, we can see that Iran's overall frequency 
of parasitic intestinal infections has demonstrated a 
descending pattern. 
Nevertheless, our research and studies mentioned 
above show that despite progress in medicine and 
public health, there still needs to be more strategies 
for controlling these parasitic agents, particularly 
protozoans, which are major public health issues even 
nowadays. This problem's importance is reinforced 
when most previous reports regarding intestinal 
parasitic prevalence's actual value are generally more 
than the obtained values. This difference is usually 
related to non-standard stool sampling ( one stool 
specimen versus three sequential specimens in three 
alternate days)22. Another probable reason for this 
difference is the failure to use specific diagnostic 
methods for intestinal parasites. Similar to recent 
studies in Iran, in our survey, Blastocystis 
sp, Entamoeba coli and Enterobius vermicularis were 
most prevalent among ten types detected parasitic 
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95% 
Confidence 

Interval 
Percent Number Levels Charac-

teristic 

Upper Lower       

Infection 

14.6 10.4 12.4 129 Blastocystis 
hominis 

2.6 1.1 1.8 19 Entamoeba 
coli 

1.8 0.5 1.1 11 Giardia 
lamblia 

0.7 0.0 0.3 3 
Entamoeba.
histolytica/ 
dispar 

0.5 0.0 0.2 2 Dientamoeb
a fragilis 

0.7 0.0 0.3 3 Trichomonas 
hominis 

0.7 0.0 0.3 3 Iodamoeba 
butschlii 

0.7 0.0 0.3 3 chilomastix 
mesnili 

1.9 0.6 1.2 12 Enterobius 
vermicularis 

0.7 0.0 0.2 2 Hymenolepis 
nana 

85.4 80.9 82 851 Negative 

Figure II: Microscopic picture of detected parasites from Stool samples stained with trichrome staining 
(magnification 1000x). A. Giardia lamblia trophozoite B. Entamoeba histolytica /dispar cyst. C.  
Entamoeba coli cyst  
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agents, with a prevalence of 12.4 %,1.8% and 1.2%, 
respectively5,16,18,19. The transmission of these 
parasites through the fecal-oral route indicates poor 
sanitation practices in Gonabad. Whereas the mean 
prevalence of Blastocystis sp in Iran's total population 
ranged from 7.5% to 28.4 %, this value in our report 
was 12.4 % (95% CI 10.4 to 14.6)14,19. Since 
pathogenicity, zoonotic status, transmission route, and 
host-parasite adaption pattern of Blastocystis sp. have 
been controversial, further reliable evidence is 
required to evaluate the associated risk factors related 
to this infection. Our data demonstrated that 1.8% of 
parasitic infections belong to Entamoeba coli (95% CI 
1.1 to 2.6). Recent surveys on apparently healthy 
Iranian people estimated that up to 18.1 % of cases 
were infected with Entamoeba coli15, which reflects a 

remarkable downregulated prevalence in Iran over the 
last decade. However, non-pathogenic parasite 
agents like Entamoeba coli do not cause clinical 
manifestation\infection and are generally transmitted 
through the faecal-oral route but are regarded as 
reliable public hygiene indicators. In the present 
survey, the Giardia prevalence was 1.1 % (95% CI 0.5 
to 1.8). Other Iranian population-based surveys on 
Giardia frequency rate have stated relatively similar 
values like 10.2% in 2008 (Kia et al., 2008),28.2 and 
8.9% in 20093,22, 17.2% in 20115, 2.2% in 2014 15, 
17.4 and 7.8% in 2016 18,27, and 1.2% in 2017 14; 
Whereas remarkably high prevalence (91%) reported 
from Iran highlighted the zoonotic aspect of this 
protozoan parasite10. However, a declining 
tendency in Giardia prevalence has been documented 
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Table III: Univariate and multivariate analysis of parasitic intestinal infections and potential risk factors in 
the participants 

p-value CI2 (95%) OR2 p-value CI1 (95%) OR1 Levels Characteristics 

- Female 
Sex 

- 0.68 0.77-1.46 1.06 Male 

- ≤ 9 

Age 

0.035 1.06-6.23 2.57 0.023 1.14-6.18 2.66 10 to 19 

0.018 1.19-6.59 2.80 0.003 1.48-7.56 3.35 20 to 29 

0.037 1.05-5.69 2.45 0.011 1.26-6.34 2.83 30 to 39 

0.022 1.17-7.52 2.97 0.012 1.28-7.66 3.14 40 to 49 

0.13 1.46-25.55 6.12 0.007 1.69-28.14 6.90 ≥50 

- Student University 

Occupation 
- 

0.15 0.33-0.97 0.56 Student 

0.76 0.42-3.23 1.16 Employed 

0.98 0.40-2.42 0.99 Housewife 

0.28 0.21-0.91 0.44 Free 

0.19 0.41-1.06 0.66 Labor 

0.29 0.56-6.76 1.94 Unemployed 

0.16 0.10-1.23 0.35 children 

- Illiterate 

Education 
- 

0.77 0.43-3.04 1.15 Primary 

0.90 0.35-2.50 0.94 guidance 

0.84 0.43-2.76 1.09 Diploma 

0.78 0.37-3.68 1.17 Super Diploma 

0.91 0.33-2.67 0.94 Bachelor 

0.49 0.49-4.30 1.46 MA - PHD 

- Village Residency 
  <0.001 1.73-4.46 2.78 0.002 1.28-2.99 1.98 Urban 

- Tap water 

Source of drinking water 0.001 0.18-0.63 0.34 0.045 0.96-1.96 0.43 purified water 

0.021 1.06-2.20 1.53 0.003 0.25-0.75 1.37 Groundwater (qanat) 

- No Raw\Unwashed vegetable 
consumption 0.129 0.92-1.88 1.31 0.075 0.96–1.91 1.36 Yes 

- Small 
Family Size 

- 0.85 0.69–1.35 0.97 Large 
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over the last decade in Iran, but it seems relatively 
high depending on the target population. The 
decreasing prevalence pattern of human helminth 
parasites has also been approved in recent decades 
in Iran. 
Nevertheless, some parasites, especially those 
transmitted through direct fecal-oral routes, like 
Enterobius vermicularis and Hymenolepis nana, are 
still considered prevalent helminthic agents in Iran17. 
Here, the prevalence of Hymenolepis nana was 0.2 % 
(95 % CI 0 to 0.7). Although it has been approved that 
the prevalence of Hymenolepis nana in the human 
population has declined since 1970, this parasitic 
agent continues to be common in Iran's tribal and rural 
regions18,19,22. Our data about Enterobius vermicularis 
with a 1.2 % prevalence is similar to recent reports 
from Tehran and Kerman provinces, where this value 
was 0.2 % and 0.3 %, respectively1,14. We evaluated 
several possible risk factors associated with parasitic 
intestinal infections in the present investigation. In this 
regard, our analyzed data confirmed that age, drinking 
water source, and residency (rural/urban) status 
predict the prevalence of these infectious agents 
among our studied community. 
It was observed that most infected participants belong 
to age groups ≤ 9 and 10-19, with 39.3 % and 19.6% 
prevalence rates. It could be assumed that the risk of 
acquiring infection also increases with aging. People 
between 40 and 49 and over 50 were approximately 
three times and nearly seven times, respectively, 
more likely to be infected than those under nine years 
old. Similar to our result, an association between 
intestinal parasitic infections and age has been 
reported in different parts of Iran17; this could result 
from a better understanding and application of 
hygiene measures. In contrast, this conclusion was 
not seen in other provenances like Kerman, Tehran 
and Mazandaran1,14,28. The logistic regression test 
demonstrated no association between occupation 
status and intestinal parasitic infection (p-value 
>0.05). Most infected people were Free-Farmer-
Livestock (26.4%). Similar findings were documented 
from different parts of Iran, such as the Kerman, 
Tehran, Mazandaran and Isfahan provinces1,14,16,18,19. 
We found no significant association between 
educational background and infection with intestinal 
parasites (p-value >0.05). This subject differs from 
another study from Kurdistan province that showed 
literacy level is a protective factor against infection4. 
This variation in educated people could be due to 
variations in awareness about the mode of parasitic 
agent transmission and applying the necessary 
measures to avoid it. In contrast, we did not see this 
pattern in our examination. The most identified 
parasites belong to the group with a diploma 
educational level, which could result from a participant 
ratio at this academic level. Regarding residence, 
people who came from rural areas had a higher 
parasitic infection rate (20.2 %) and were 
approximately three times more at risk (OR = 2.78 , 

59% CI 1.73-4.46 , p <0.001) of getting infected with 
parasitic agents than urban dwellers. Several similar 
findings have been approved in different parts of Iran. 
It was proposed that limited access to adequate 
sanitation, inadequate healthcare services coverage, 
low socioeconomic status, and hygienic living 
conditions are the most probable factors that increase 
the risk of infection in rural people4,5,30. The kind of 
source of drinking water is a leading factor in the 
prevalence, incidence and dissemination of pathogen 
agents, particularly waterborne infections. 
Interestingly, we found that consuming purified water 
protects against infection, while underground water 
consumption increases the risk of infection. In recent 
years, Gonabad has experienced severe drought and 
faces significant problems in water resources due to 
several causes, such as population burden, industrial 
activities, climate changes, and increasing demand29. 
Nearly all drinking water resources in arid regions like 
Gonabad City depend on groundwater supplies6 
(Bakarman et al., 2019). Additionally, based on 
traditional belief, underground water resources like 
qanat have therapeutic benefits. Although the different 
aspects of Gonabad underground water (like heavy 
metal content) have been investigated several times, 
their safety is controversial. Despite that, these water 
supplies do not seem suitable for drinking water. 
Comparable results have been regarding the 
importance of drinking water sources14,18. Previous 
studies imply that contamination of vegetables with 
parasitic agents could be the primary cause of 
infection spread in different parts of Iran. However, our 
analyzed data does not support this assertion17. 
As a unique characteristic of this research, we found 
no association between family size and parasitic 
intestinal infection, unlike two other studies in 
Ethiopia. This difference may be due to sample size 
and residency status32. 

Limitations 
There were several limitations in the present study. 
The most remarkable one is that we could not apply 
swabs (cellophane-tape) tests to comment on the 
actual prevalence of Enterobius vermicular due to the 
large sample size and required condition. Moreover, 
we cannot apply the molecular approach to detect 
parasitic agents due to the monetary burden. 
Moreover, only one stool specimen was used to 
identify parasites; this approach may lead to 
underestimating the actual prevalence of intestinal 
parasitic agents compared to three sequential 
specimens collected in three alternate days. 

CONCLUSION 

The present report provides a snapshot of the status 
of intestinal parasitic prevalence and related factors in 
Gonabad. Although there has been a decreasing 
trend in prevalence in Iran, the parasite burden rate of 
18.1% in Gonabad is concerning. The report identifies 
age, residency status, source of drinking water and 
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raw/unwashed vegetable consumption as potential 
risk factors for parasitic intestinal infections. The 
study's findings could help inform policies to improve 
public health through lifestyle changes, promoting 
public awareness, and infection prevention and 
control. The report also recommends periodic 
assessment and treatment of human cases of 
parasitic infections. 

Acknowledgements: We want to acknowledge all 
staff from the Vector-Borne Disease Research Center, 
North Khorasan University of Medical Sciences, 
Bojnurd, Iran, for their helpful assistance. 
Ethical Considerations: Gonabad University of 
Medical Sciences, Iran ERC Letter No. A-10-172-51). 
IR.GMU.REC.1398.010. 
Financial Disclosure / Grant Approval: The author
(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this 
article. A grant from Gonabad University of Medical 
Sciences financially supported this study. 

Conflicts of Interest: The authors declare no conflict 
of interest. 
Data Sharing Statement: The corresponding author 
can provide the data proving the findings of this study 
on request. Privacy or ethical restrictions bound us 
from sharing the data publicly. 

AUTHOR CONTRIBUTION 

Salehi M: Methodology creation and writing 
Razavi S: Manuscript writing, review and editing 
Khajavian N: Statistical analysis 
Ghasemzadeh-Moghaddam H: Original draft 
manuscript preparation and writing  
Firouzeh N: Manuscript writing, editing and review  
Minooeian Haghighi MH: Funding acquisition and 
writing 

REFERENCES 

1. Afshar MJ, Barkhori Mehni MB, Rezaeian M, 
Mohebali M, Baigi V, Amiri S et al. Prevalence 
and associated risk factors of human intestinal 
parasitic infections: A population-based study in 
the southeast of Kerman province, southeastern 
Iran. BMC Infect Dis. 2020; 20(1): 12. doi: 
10.1186/s12879-019-4730-8. 

2. Arani AS, Alaghehbandan R, Akhlaghi L, Shahi M, 
Lari AR. Prevalence of intestinal parasites in a 
population in south of Tehran, Iran. Rev Inst Med 
Trop Sao Paulo. 2008; 50(3): 145-9. doi: 10.1590/
S0036-46652008000 300003. 

3. Badparva E, Kheirandish F, Ebrahimzade F. 
Prevalence of intestinal parasites in Lorestan 
Province, West of Iran. Asian Pacific J Trop Dis. 
2014; 4(2): S728–S732. doi: 10.1016/ S2222-
1808(14)60716-7. 

4. Bahrami F, Haghighi A, Zamini G, Khadem-Erfan 
MB, Azargashb, E.  Prevalence and associated 
risk factors of intestinal parasitic infections in 
Kurdistan province, Northwest Iran. Cogent Med. 

2018; 5(1): 1503777. doi: 10.1080/2331205x. 
2018.1503777. 

5. Kuzehkanani AB, Rezaei S, Babaei Z, Niyyati M, 
Hashemi SN, Rezaeian M. Enteric protozoan 
parasites in rural areas of Bandar-Abbas, 
southern Iran: Comparison of past and present 
situation. Iran J Public Health. 2011; 40(1): 80-85.  

6. Bakarman MA, Hegazi MA, Butt NS. Prevalence, 
characteristics, risk factors, and impact of 
intestinal parasitic infections on school children in 
Jeddah, western Saudi Arabia. J Epidemiol Glob 
Health. 2019; 9(1): 81-87. doi: 10.2991/jegh.k. 
190219.001. 

7. Boonjaraspinyo S, Boonmars T, Kaewsamut B, 
Ekobol N, Laummaunwai P, Aukkanimart R et al. 
A cross-sectional study on intestinal parasitic 
infections in rural communities, northeast 
Thailand. Korean J Parasitol. 2013; 51(6): 727-34. 
doi: 10.3347/kjp.2013.51.6.727. 

8. Calderaro A, Montecchini S, Rossi S, Gorrini C, 
De Conto F, Medici MC et al. Intestinal 
parasitoses in a tertiary-care hospital located in a 
non-endemic setting during 2006-2010. BMC 
Infect Dis. 2014; 14: 264. doi: 10.1186/1471-2334-
14-264. 

9. Elmonir W, Elaadli H, Amer A, El-Sharkawy H, 
Bessat M, Mahmoud SF et al. Prevalence of 
intestinal parasitic infections and their associated 
risk factors among preschool and school children 
in Egypt. PLoS ONE. 2021; 16(9): e0258037.  
doi: 10.1371/journal.pone.0258037. 

10. Faridi A, Kareshk AT, Sadooghian S, Firouzeh N. 
Frequency of different genotypes of Giardia 
duodenalis in slaughtered sheep and goat in east 
of Iran. J Parasit Dis. 2020; 44(3): 618-624.  
doi: 10.1007/s12639-020-01237-1. 

11. Fauziah N, Aviani JK, Agrianfanny YN, Fatimah 
SN. Intestinal parasitic infection and nutritional 
status in children under five years old: a 
systematic review. Trop Med Infect Dis. 2022; 7
(11): 371. doi: 10.3390/tropicalmed7110371. 

12. Girma A, Aemiro A. Prevalence and Associated 
Risk Factors of Intestinal Parasites and Enteric 
Bacterial Infections among Selected Region Food 
Handlers of Ethiopia during 2014–2022: A 
Systematic Review and Meta-Analysis. Scientif 
World J. 2022; 2022: 7786036. doi: 10.1155/ 
2022/7786036. 

13. Hajissa K, Islam MA, Sanyang AM, Mohamed Z. 
Prevalence of intestinal protozoan parasites 
among school children in Africa: A systematic 
review and meta-analysis. PLoS Negl Trop Dis. 
2022; 16(2): e0009971. doi: 10.1371/journal.pntd. 
0009971. 

14. Hemmati N, Razmjou E, Hashemi-Hafshejani S, 
Motevalian A, Akhlaghi L, Meamar AR. 
Prevalence and risk factors of human intestinal 
parasites in Roudehen, Tehran province, Iran. 
Iran J Parasitol. 2017; 12(3): 364-373. 

15. Jafari R, Fallah M, Darani HY, Yousefi HA, 

203 

Salehi et al. 



 

J Liaquat Uni Med Health Sci JULY - SEPTEMBER 2024; Vol 23: No. 03 

Mohaghegh MA, Latifi M et al. Prevalence of 
Intestinal Parasitic Infections Among Rural 
Inhabitants of Hamadan City, Iran, 2012. 
Avicenna J Clin Microbiol Infect. 2014; 1(2): 
21445. doi: 10.17795/ajcmi-21445. 

16. Kia EB, Hosseini M, Nilforoushan MR, Meamar 
AR, Rezaeian M. Study of intestinal protozoan 
parasites in rural inhabitants of Mazandaran 
Province, northern Iran. Iran J Parasitol. 2008; 3
(1): 21-25. 

17. Mahmoudvand H, Badparva E, Khalaf AK, Niazi 
M, Khatami M, Nazer MR. Prevalence and 
associated risk factors of intestinal helminthic 
infections in children from Lorestan province, 
Western Iran. Parasite Epidemiol Control. 2020; 9: 
e00136. doi: 10.1016/j.parepi.2020. e00136. 

18. Mahni MB, Rezaeian M, Kia EB, Raeisi A, 
Khanaliha K, Tarighi F et al. Prevalence of 
intestinal parasitic infections in Jiroft, Kerman 
Province, Iran. Iran J Parasitol. 2016; 11(2): 232-
238.  

19. Mowlavi GR, Mirahmadi H, Rezaeian M, Kia E, 
EbrahimiDaryani N, Rokni MB et al. Prevalence of 
intestinal parasites in tribal parts of Khuzestan 
Province during 2005-07. Govaresh. 2008; 12(4): 
219-228. 

20. Ngwese MM, Manouana GP, Moure PAN, 
Ramharter M, Esen M, Adégnika AA.  Diagnostic 
techniques of soil-transmitted helminths: Impact 
on control measures. Trop Med Infect Dis. 2020; 5
(2): 93. doi: 10.3390/tropicalmed5020093. 

21. Niyyati M, Rezaeian M, Zahabion F, Hajarzadeh 
R, Kia EB. A survey on intestinal parasitic 
infections in patients referred to a hospital in 
Tehran. Pak J Med Sci. 2009; 25(1):  87-90. 

22. Pestehchian N, Nazari M, Haghighi A, Salehi M, 
Yosefi H, Khosravi N.  Prevalence of intestinal 
parasitic infection among inhabitants and tribes of 
Chelgerd, Iran, 2008-2009. J Clin Diagn Res. 
2015; 9(5): LC01-LC04. doi: 10.7860/JCDR/2015/ 
11580. 5879. 

23. Qasemi M, Afsharnia M, Farhang M, 
Bakhshizadeh A, Allahdadi M, Zarei A. Health risk 
assessment of nitrate exposure in groundwater of 
rural areas of Gonabad and Bajestan, Iran. 
Environ Earth Sci. 2018; 77:  551. doi: 10.1007/s 
12665-018-7732-8. 

24. Rasti S, Hassanzadeh M, Hooshyar H, Momen-

Heravi M, Mousavi SGA, Abdoli A. Intestinal 
parasitic infections in different groups of 
immunocompromised patients in Kashan and 
Qom cities, central Iran. Scand J Gastroenterol. 
2017; 52(6-7): 738-741. doi: 10.1080/00365521. 
2017.1308547. 

25. Rokni MB. The present status of human 
helminthic diseases in Iran. Ann Trop Med 
Parasitol. 2008; 102(4):  283-95. doi; 10.1179/ 
136485908X300805. 

26. Saki J, Amraee D. Prevalence of Intestinal 
Parasites Among the Rural Primary School 
Students in the West of Ahvaz County, Iran, 2015. 
Jentashapir J Health Res. 2017; 8(1): e40326. 
Doi: 10.5812/jjhr.40326. 

27. Sarkari B, Hosseini G, Motazedian MH, Fararouei 
M, Moshfe A. Prevalence and risk factors of 
intestinal protozoan infections: A population-
based study in rural areas of Boyer-Ahmad 
district, Southwestern Iran. BMC Infect Dis. 2016; 
16(1): 703. doi: 10.1186/s12879-016-2047-4. 

28. Shahdoust S, Niyyati M, Haghighi A, Azargashb 
E, Khataminejad MR.  Prevalence of intestinal 
parasites in referred individuals to the medical 
centers of Tonekabon city, Mazandaran province. 
Gastroenterol Hepatol Bed Bench. 2016; 9
(Suppl1): S75-S79.  

29. Sitotaw B,  Shiferaw W. Prevalence of Intestinal 
Parasitic Infections and Associated Risk Factors 
among the First-Cycle Primary Schoolchildren in 
Sasiga District, Southwest Ethiopia. J Parasitol 
Res. 2020; 2020: 8681247. doi: 10.1155/2020/ 
8681247. 

30. Symeonidou I, Tassis P, Gelasakis AI, Tzika ED, 
Papadopoulos E. Prevalence and risk factors of 
intestinal parasite infections in Greek swine farrow
-to-finish farms. Pathogens. 2020; 9(7): 556. doi: 
10.3390/pathogens9070556. 

31. Taherkhani K, Barikani A, Shahnazi M, Saraei M. 
Prevalence of intestinal parasites among rural 
residents of Takestan in north-west of Iran. Iran J 
Parasitol. 2019; 14(4): 657-663. doi: 10.18502/
ijpa.v14i4.2118. 

32. Tsegaye B, Yoseph A, Beyene H. Prevalence and 
factors associated with intestinal parasites among 
children of age 6 to 59 months in, Boricha district, 
South Ethiopia, in 2018. BMC Pediatr. 2020; 20
(1): 28. doi: 10.1186/s12887-020-1935-3. 

204 

Salehi et al. 


