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* Corresponding aUth_O“ Background: Hydatid cyst is considered a significant zoonotic disease in many countries
Mohammad Reza Shiee, worldwide, including Iran. This disease, caused by the parasite Echinococcus granulosus, can
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result in serious health and economic problems. The aim of this study was to explore the
seroprevalence of hydatid cyst and its associated risk factors in rural areas of Kashan in 2024.
Materials and Methods: This seroprevalence survey was undertaken on 280 residents of rural
Article history areas in Kashan. Blood samples were collected from individuals and tested them for antibodies
Received: Jun 2025 against Echinococcus granulosus using an Enzyme-Linked Immunosorbent Assay. Demographic
Accepted: Aug 2025 data, as well as data on some associated risk factors, were collected using the study checklist, and

the chi-square test was used to compare groups.

Results: The results revealed that 98.2% of the samples had a negative result, 1.4% were
d | 10.61882/ohe.15.1.5 suspected, and 0.4% were positive. No statistically significant associations were observed between
demographic variables, including gender, occupation, education level, consumption of raw
vegetables, and vegetable washing methods, and the seroprevalence of hydatid cyst (p > 0.05).
Conclusion: According to this study, hydatid cysts are relatively rare in Kashan's rural areas.
Nevertheless, contact with dogs was identified as a potential risk factor. Conducting
Peer review under responsibility of complementary studies with a larger sample size and examining other environmental and lifestyle
Journal of Occupational Health factors are recommended. Further, implementing educational programs to lower contact with
and Epidemiology infected dogs and improve food washing methods can be effective in preventing this disease.
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Introduction intermediate hosts. Humans inadvertently become
infected as aberrant intermediate hosts [3]. The
transmission of the parasite occurs between canids
(definitive hosts that harbor the adult tapeworm stage in
their intestines) and livestock, especially sheep
(intermediate hosts that become infected through the
fecal-oral route by ingesting eggs shed in dog feces).
The mode of disease transmission to humans involves

Hydatidosis, commonly referred to as hydatid cyst
disease, is a zoonotic disease arising from human
infection with the larval stage of Echinococcus
granulosus [1]. This parasite is recognized as one of the
most  significant helminth infections transmitted
between humans and animals [2]. The definitive host for
this parasite is the dog, while livestock act as
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the ingestion of eggs excreted in dog feces via
contaminated water or vegetables [4, 5]. The disease of
cystic echinococcosis in humans is serious, chronic, and
often overlooked [6]. The range of clinical
manifestations varies from asymptomatic to severe and
even life-threatening conditions [7]. It is common for
asymptomatic or dormant cases to remain undiagnosed
for years or even decades. Diagnosis of hydatid cysts in
humans primarily relies on imaging techniques. Hydatid
cysts in the abdomen are diagnosed via ultrasound
imaging [8-10]. Diagnostic accuracy may be limited due
to the use of crude antigens, stage-dependent variability
in sensitivity, the lack of standardized stage-specific
diagnostic methods, and the limited availability of rapid
point-of-care tests.[11]. Serological tests for the
detection of circulating antibodies in the serum of
patients with hydatid cysts serve as a complementary
tool [12, 13]. Currently, there is no commercially
available circulating antigen detection tests [14, 15].
Hydatid cysts can develop in different organs of the
body, though the liver is primarily affected, followed by
the lungs as the most commonly involved organs. While
virtually all organs and tissues can potentially host
metacestodes, the most frequently affected organ is the
liver (70%), followed by the lungs (20%), with less
common involvement including the Kidneys, spleen,
muscles, and skin [16-18]. There are several treatment
options for hydatid cysts, including surgical
(conservative or radical), puncture-aspiration-injection-
reaspiration (PAIR), antihelminthic drugs, and active
surveillance [19, 20].

The infection caused by this parasite is endemic in
many countries worldwide, including the West Asia
region, the Mediterranean, South America, Iceland,
Southern Africa, Australia, and New Zealand. The
incidence of cysticcystic echinococcosis (CE) varies
widely across different endemic regions, ranging from
1 to 220 cases per 1000000 population. These endemic
areas include the Mediterranean countries, the Middle
East, southern parts of South America, Iceland,
Australia, New Zealand, and southern parts of Africa
[21]. An estimated 6% pooled seroprevalence has been
observed in different regions of Iran, ranging between
1.2% and 21%. In livestock and dogs, the prevalence is
reported to be 6.73% and 5% to 49%, respectively.
Further, the incidence of cases requiring surgical
intervention is estimated at 1.2 per 100,000 population
[22-25]. Hydatid cyst is considered a significant public
health and economic issue across several developing
countries, including Iran, where it is associated with
high mortality. Moreover, it causes considerable
financial burden on affected individuals. This disease
affects approximately 1.2 million people worldwide,
and its global burden is estimated at 188,000 new cases
annually [26, 27]. Seroprevalence surveys have revealed
asymptomatic cystic echinococcosis in 7.3% of
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individuals in rural areas of southeastern Kerman
Province and 5.6% in voluntary blood donors from Fars
Province in southern Iran [24, 28]. Based on the Iranian
Health Ministry, the seroprevalence rates for hydatid
cysts in some regions of Iran have been reported to be
3.4% in Alborz Province, 2.6% in Lorestan Province,
1.79 % in Meshginshahr, and 7.2% in Yasuj [29-32].
Even though several studies have been undertaken in
other provinces, there is limited recent data on the
seroprevalence of hydatid cysts in the rural population
of Kashan. The last known seroepidemiological study in
this region was performed by Esmaeili et al. in 2008
[33]. Since more than a decade has passed and given the
likelihood of changes in environmental and behavioral
risk factors, an updated study is essential. Our research
aims to fill this gap through providing current, region-
specific data that could inform public health planning
and control measures in this endemic area.

The present study was undertaken to examine the
seroprevalence of hydatid cyst and its associated risk
factors among rural residents of Kashan County.

Materials and Methods

Kashan City is located in Center of Iran in Isfahan
Province (fig.1), and surrounded by mountains and
desert in the north, east, and south with a latitude of 33°
59' 00 N and longitude of 51° 27' 00 E. It is one of the
main cities of the province whose population is 364,482
according to the last census in 2016, with at least one
third of them living in the urban areas.

This study is a descriptive seroepidemiological cross-
sectional survey carried out to determine the prevalence
and associated risk factors of hydatid cyst among
residents of rural areas in Kashan.

The sample size was calculated based on a previous
study undertaken in Kashan by Esmaeili et al. (2008),
which reported a seroprevalence of 3.05%. Assuming a
95% confidence level and a margin of error of 0.02, the
required sample size was calculated by the following
formula:

Formula 1.
nN=(Z22xPx(1-P))/d
Substituting the values:

Formula 2.
n =(1.962 x 0.0305 x 0.9695) / (0.02)2 =~ 280

Thus, a total of 280 participants were included in the
study. Initially, informed consent was obtained from
these individuals, who were then questioned using a
questionnaire regarding information relevant to this
research. Next, 2 ml of blood was collected from each
individual who agreed to participate in the study. Upon
receipt of the sera from the laboratory, they were stored
at -20°C in order ensure sample stability until the
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ELISA test was performed. These samples were
gathered from five rural centers in Kashan, including
Barzok, Joshaghan estark, Joshaghan ghali, Ghamsar,
and Mohammadabad. Inclusion criteria were individuals
with a fully functioning immune system residing in
these areas. Exclusion criteria included individuals
diagnosed with other parasitic diseases or those with
immunodeficiency.

A questionnaire was completed for each individual for
collecting information on various factors influencing the
disease, such as age, sex, occupation, place of residence,
literacy, etc. Children's parents, as well as participants,
gave informed consent. This study was approved by the
Ethics Committee of Kashan University of Medical

Sciences.

In order to determine the antibody status against hydatid
cyst in individuals' serum samples, the Pishtaz Teb IgG
anti-Echinococcus granulosus ELISA kit was employed.
[34]. Following the kit's protocol, the cut-off optical
density (OD) was specified using the negative control
sample provided in the kit. Positive samples were
defined as having an OD 10% above the cut-off,
whereas negative samples were defined as having an
OD 10% below the cut-off.

SPSS software version 16 was utilized for the entire
data analysis; a P-value of less than 0.05 was deemed
statistically significant.

Fig.1. Map of Iran and Kashan

Results

In this study, 280 residents of rural areas in Kashan
County were surveyed. The pie chart (Fig. 1) indicates
that 98.2% of participants tested negative, 1.4% had
borderline results, and only 0.4% tested positive for

33°59' 00 N
51°27' 00 E @

hydatid cyst antibodies based on serological testing. The
following table reports the descriptive statistics of the
demographic variables and other characteristics of the
participants.

Table 1. Frequency Distribution of Demographic Variables and Risk Factors Associated with Hydatid Cyst in Study Participants

Variable Frequency (Percentage)
Male 89 (31.8%)
Gender Female 191 (68.2%)
Under 35 years 67 (23.9%)
Age groups 35-50 years 69 (24.6%)
51-65 years 75 (26.8%)
Over 65 years 69 (24.6%)
Illiterate 82 (29.9%)
Primary school 87 (31.8%)
Education level Middle school 56 (20.4%)
High school 30 (10.9%)
University degree 19 (6.9%)
Farmer, rancher, laborer 14 (5.8%)
Housewife 146 (60.3%)
Occupation Employee 22 (9.1%)
Self-employed 40 (16.5%)
Retired 20 (8.3%)
Salt water 158 (57.2%)
Vegetable washing method Detergent 51 (18.5%)

Water/Vinegar/Baking soda

67 (24.3%)
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. Yes 43 (15.4%)
Contact with dogs No 236 (34.6%)
Negative 275 (98.2%)
Serological results Doubtful 4 (1.4%)
Positive 1 (0.4%)

The descriptive statistics (Table 1) demonstrated that
the majority of participants in this study were female
(68.2%). The mean age of the individuals was 49.6
years, with the 51-65-year age group representing the
largest proportion. Considering education level, the
highest frequency was observed at the primary level
(31.8%), whereas the lowest was at the university level
(6.9%).

With regards to the occupational status, it was found
that housewives constituted the largest group of
participants (60.3%), while farmers and livestock

breeders represented the smallest group (5.8%). In terms
of lifestyle factors, 86% of individuals reported
consuming raw vegetables, and 15.4% had a history of
contact with dogs. Considering vegetable washing
methods, the majority of individuals (57.2%) utilized
water and salt. Based on the serological test results,
98.2% of individuals had a negative result, while 1.4%
were suspect and 0.4% were positive (Fig. 2). These
data reflect a low prevalence of hydatid cyst in this
region; however, factors such as contact with dogs and
inadequate food washing practices may be involved in
the spread of the disease.

1.40%

Percentage

Negative mBorderline mPositive

0.40%

Fig. 2. Hydatid Cyst Seropositivity Rates in Rural Kashan: Overall Distribution

The chi-square test results reveal that none of the
examined variables presented a statistically significant
association with the serological test outcomes, as the p-
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value for all variables was greater than 0.05. This
implies that gender, occupation, education level,
vegetable washing method, and raw vegetable



Hydatid Cyst Seroprevalence in Rural Kashan

consumption did not have a significant influence on the
likelihood of hydatid cyst infection. The only variable,
contact with dogs, with a p-value of 0.142, was close to
the significance threshold. This suggests that this

variable may have a potential effect on the disease
prevalence with a larger sample size or the usage of
more advanced statistical models.

Table 2. Serological Test Results for Hydatid Cyst by Health Center in Rural Areas of Kashan

Health Center Negative (n/%) Borderline (n/%0) Positive (n/%) Total (n/%)
Barzok 49 (17.5%) 0 (0%) 0 (0%) 49 (17.5%)

Joshaghan estark 55 (19.6%) 1 (0.4%) 0 (0%) 56 (20%)
Mahmoodabad 61 (21.8%) 0 (0%) 0 (0%) 61 (21.8%)
Ghamsar 60 (21.4%) 1 (0.4%) 1 (0.4%) 62 (22.1%)
Joshaghan ghali 50 (17.9%) 2 (0.7%) 0 (0%) 52 (18.6%)
Total 275 (98.2%) 4 (1.4%) 1 (0.4%) 280 (100%)

Table 2 outlines the overall seroprevalence of hydatid
cyst among the 280 rural residents of Kashan County
included in this study. A major share of participants
tested negative for hydatid cyst antibodies, with 275
individuals (98.2%) receiving a negative result. A small
proportion of the participants, 4 individuals (1.4%),
showed borderline serological results. Only one
participant (0.4%) tested positive for hydatid cyst
antibodies.

The largest proportion of the study population
originated from the Qamsar region (n=62, 22.1%),
whereas the Barzok region accounted for the smallest
number of participants (n=49, 17.5%). The only positive
case was identified within the Qamsar region.
Borderline cases were reported in the Joshaghan estark
(n=1), Qamsar (n=1), and Joshaghan ghali (n=2)
regions. In contrast, no borderline or positive cases were
observed in other regions, including Barzok and
Mahmoudabad.

Discussion

The findings of this study demonstrated a very low
seroprevalence of hydatid cyst in the rural areas of
Kashan County. There is a noticeable disparity between
this finding with several national investigations, such as
the one performed by Esmaeili et al. (2008) in Kashan
[33], which indicated a prevalence of 3.05%. Further,
when compared to other studies such as the research by
Heydari et al. (2019) in Ardabil, which revealed a
prevalence of 4.4% [32], the prevalence observed in the
current study was lower. The variation in disease
prevalence may emanate from improved sanitary
conditions, enhanced public awareness, or geographical
and lifestyle differences. Over time, increased public
health awareness, ameliorated health literacy, and better
sanitary practices have likely contributed to lowering
exposure to the parasite [35]. In addition, changes in
lifestyle, including diminished direct contact with
dogs—the definitive host—and improved hygiene, may
have further mitigated transmission.

Geographical variations in climate, environment, and
socio-economic factors also play substantial roles in the
differing prevalence rates [36]. Hydatid cyst prevalence

JOHE, Winter 2026; 15 (1)

varies widely in endemic regions such as the
Mediterranean, Middle East, and parts of South
America, suggesting the influence of regional health
policies, cultural practices, and environmental
conditions [37, 38].

Considering risk factors, this study found no statistically
significant correlation between contact with dogs and
serological test results (p = 0.142). This is in line with
some previous studies that have identified contact with
dogs as a potential risk factor for hydatid cyst infection
[21, 39, 40]. In contrast, other variables, including
gender, occupation, education level, vegetable washing
method, and raw vegetable consumption, did not present
a significant association with disease prevalence. These
findings diverge from some similar research, such as the
study by Darabi et al. (2020) in Arak, which reported a
significant link between the type of vegetable washing
and the prevalence rate [34]. This discrepancy may stem
from variations in data collection methodologies or
environmental factors.

The low prevalence noted in this study could be
attributed to the improved level of public health and
heightened public awareness regarding hydatid cyst
prevention methods. In recent years, enhanced sanitary
measures such as vegetable disinfection [41], animal
vaccination, and improved control of livestock as well
as stray dogs have likely had a significant influence on
reducing the prevalence of this disease [42-44]. Also,
the increased usage of detergents and improved
vegetable washing practices may lower the risk of
parasite transmission. Nevertheless, the results suggest
that contact with infected dogs may still represent a risk
factor that warrants further attention.

In studies carried out in other regions, the reported
prevalence of the disease has been higher than the value
observed in this investigation. For example, research in
some rural areas of Iran has documented prevalence
rates as high as 7.2 % [28]. This discrepancy may be
attributed to environmental factors, variations in dietary
habits, lifestyle differences, and even the genetic
makeup of the studied populations. Moreover, the level
of infection in livestock and dogs within the region can
also affect the prevalence of the disease in humans.
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Another significant factor that could contribute to
discrepancies in reported prevalence rates across
different studies is the type of diagnostic method
utilized. Some studies have applied imaging techniques
such as ultrasonography to directly identify hydatid
cysts, while this study solely relied on a serological
method (ELISA) for the detection of antibodies.
Although ELISA is a sensitive and specific method for
detecting exposure to E. granulosus, it may not detect
very early infections prior to antibody production, and
false positives can occur owing to cross-reactivity with
other parasitic infections. Meanwhile, serological
testing enables identification of both symptomatic and
asymptomatic cases that might be missed by imaging,
especially in early or small cysts that are difficult to
visualize.

Thus, although reliance on ELISA might underestimate
some very recent infections, it provides a practical and
reliable approach for large-scale screening in
epidemiological surveys.

These findings suggest that the demographic and
behavioral factors explored in this study are unlikely to
have a direct and significant impact on the prevalence of
hydatid cyst in the studied population. Nonetheless, it is
plausible that other environmental or lifestyle-related
factors not addressed here may contribute to disease
transmission. Future studies with larger sample sizes,
more diverse populations, and advanced statistical
modeling are recommended to further clarify the
complex determinants of hydatid cyst prevalence.

It is also suggested that future research focus on other
potential factors, including individual hygiene and
nutritional status, environmental impacts, and a more
detailed examination of the association between contact
with dogs and disease prevalence. Such studies could
contribute to the development of more effective
strategies for the control and prevention of this disease
in rural communities.

Conclusion

This study indicated that the seroprevalence of hydatid
cyst in rural areas of Kashan is relatively low. Even
though contact with dogs was considered a potential risk
factor, further studies with a larger sample size and
more rigorous study designs are needed to confirm this
association. Since hydatid cyst disease remains a
significant public health and economic concern in some
regions of Iran, it is recommended that educational and
preventive programs be prioritized, including increasing
public awareness about proper vegetable washing
methods and reducing contact with infected dogs.
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