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Abstract 
Background: Intestinal parasitic infections (IPIs) are among the most important etiologies 
of gastrointestinal disorders in developing countries. The present study was performed to 
determine the prevalence of IPIs in rural inhabitants of Fouman, northern Iran.  
Methods: Overall, 31 villages were randomly selected during 2015-2016. Stool samples 
were collected from 1500 inhabitants aged 2-87. The samples were examined by direct wet 
smear, formalin ethyl-acetate concentration and agar plate culture. Trichrome staining and 
modified acid-fast staining were used as confirmatory tests for intestinal amoeba and flagel-
lates and cryptosporidium spp., respectively. Data were analyzed with Chi-Square and Fisher 
exact tests using SPSS. 
Results: 8.06% of participants were positive for at least one intestinal parasite. The preva-
lence of mixed parasitic infections was 0.87%. The most prevalent IPIs were caused by Tri-
chostrongylus spp. (3.13%), followed by Strongyloides stercoralis (1.5%), Giardia lamblia (1.3%), 
and Entamoeba coli (1.0%), Blastocystis hominis (0.86%), E. histolytica/dispar (0.53%), Endolimax 
nana (0.26%), Iodamoeba butschlii (0.13%), Trichuris trichiura (0.07%), Enterobius vermicularis 
(0.07%), Hook worm (0.07%) and E. hartmani (0.07%). Statistically, the prevalence of IPIs 
showed significant differences regarding the age groups, education status, occupation 
(P<0.001), and the habit of eating raw vegetables (P<0.007), whereas, the differences were 
insignificant with regard to sex (P=0.924) and water supply (P=0.088).  
Conclusion: The prevalence of IPIs, especially soil-transmitted helminthes (STHs) has 
sharply decreased in northern Iran. Excluding Trichostrongylus spp. and S. stercoralis, other 
intestinal parasites only produce a marginal and unnoticeable health problem in this area, 
today. 
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Introduction 
 

ntestinal parasitic infections (IPIs) are 
the most prevalent infections among the 
world’s population with significant mor-
bidity and mortality rate (1). More than a 

quarter of people are infected with these para-
sites throughout the world and IPIs result in 
450 million illnesses, especially in developing 
countries and 58 million children, suffer from 
these infections every year (2-4). In poor and 
developing countries, IPIs are known as a ma-
jor public health problem. On the other hand, 
in developed countries, some intestinal para-
sites are still important causes of gastrointesti-
nal disorders (5).  

These infections are reported to cause sev-
eral complications including growth retarda-
tion in children, iron deficiency anemia, and 
other physical and mental health problems (6, 
7). The infections by intestinal parasites are 
associated with low socioeconomic levels, 
poor environmental sanitation, and lack of 
access to clean drinking water and food (8, 9).  

These infections are most common in rural 
population due to high exposure to parasitic 
agents (10). Soil-transmitted helminthes 
(STHs), including Ascaris lumbricoides, Trichuris 
trichiura, hookworms and Strongyloides stercoralis 
are among the most important groups of in-
testinal infectious agents causing major health 
problems, of which S. stercoralis is the most 
neglected parasite (11, 12). Nowadays, the 
prevalence of human geohelminthes, have 
sharply decreased in Iran (13) while in some 
parts of the country, the incidence of S. ster-
coralis is high as a result of several factors in-

cluding humid climate, local customs and abil-
ity of autoinfection in its life cycle (11, 12, 14, 
15). 

Several studies have been conducted on the 
prevalence of IPIs in rural areas of northern 

Iran, but there is limited updated epidemiolog-
ical information about these infections espe-
cially in Guilan Province that is an endemic 
area for S. stercoralis (12, 14-16).  

The aim of this study was to determine the 
prevalence of IPIs with emphasis on S. ster-
coralis among the rural residents of Fouman 
district, located in Guilan Province, northern 
Iran using a population-based study that pro-
vided a clear picture from the current status of 
infections in this area. 

 
Materials and Methods 
 
Ethical approval 

This study protocol was approved by the 
Ethics Committee of Qazvin University of 
Medical Sciences, Iran (Ref. No. 
IR.QUMS.REC.1394.111). 
 
Study area 

This study was conducted in villages of 
Fouman located in southwestern part of Gui-
lan Province in northern Iran and in southern 
part of Caspian Sea. The area of Fouman is 
about 1002 square km and has 156 villages 
with a rural population of 62561 people. It is 

situated between the orbits of 48° and 52׳ to 

49° and 27׳ of east longitude from Greenwich 

meridian and circuits 37° and 1׳ to 37° and 17׳ 
of north longitude from the equator (Fig. 1). 
This area has a humid subtropical climate. 
This region of the province is geographically 
divided into two parts, including, plain zone 
and mountainous forest zone. The most 
common jobs of rural inhabitants are rice and 
tobacco farming in the plain zone and animal 
husbandry in the mountainous zone (17). 

  

I 

http://ijpa.tums.ac.ir/


Iran J Parasitol: Vol. 15, No. 1, Jan-Mar 2020, pp.91-100 

93                                                                                                  Available at: http://ijpa.tums.ac.ir 

 
 

Fig. 1: The study area. Fouman is located in southwestern part of Guilan province in northern Iran and the 
southern part of Caspian Sea (16) 

 
Sampling and stool collection  

This cross-sectional epidemiological study 
was carried out on rural inhabitants of Fou-
man during 2015-2016. Of 161 villages, 31 
were randomly selected, based on the geo-
graphical distribution map. The demographic 
data of the study area was obtained from the 
Health Division of Guilan University of Medi-
cal Sciences. The sample size was estimated at 
1500 specimens (considering P=1.0%, α=0.05, 
d=5.0%, and level of confidence=95.0%). 
Multistage sampling procedure was used for 
collecting specimens.  
 
Stool examinations 

Diarrheic stool samples were examined by 
direct wet-mount smears and others tested by 
formalin ethyl-acetate concentration method. 
Moreover, the samples suspected of having 
Cryptosporidium spp. were tested with modified 
acid-fast staining technique. The Gomori's 
trichrome staining technique was used as a 
confirmatory test for suspicious samples in-
fected with Blastocystis spp., intestinal amoebae, 
and flagellates.  
 
Agar plate culture 

In addition, all samples were subjected to 
agar plate culture technique for the detection 

of S. stercoralis described previously (18, 19). In 
brief, 3-4 gr of fecal sample was put on nutri-
ent agar plate incubated at 28–30 °C for 2–3 
days. Plates were evaluated by stereomicro-
scope for detecting any larva and adults or 
their tracks. For collecting larvae, the surface 
of the positive agar plate was washed out by 
lukewarm phosphate-buffered saline (PBS) 
solution (18, 19). Differentiation of S. stercoralis 
from other probable nematode larvae includ-
ing Trichostrongylus spp., hookworm, and free-
living nematodes was performed based on 
morphological characteristics (20). 
 
Data analysis 

Statistical analysis was performed by Chi-
square and Fisher exact tests using SPSS soft-
ware version 16 while a P-value of <0.05 was 
considered significant, statistically. 
 

Results 
 

Overall, 1500 rural inhabitants were included, 
653 (43.5%) male, and 847 (56.5%) female. 
Among the total participants, 121 (8.06%) 
were positive for at least one intestinal parasite 
by four parasitological techniques that identi-
fied the individuals with helminthic 66 (4.4%) 
and protozoan 52 (3.46%) parasites. Mixed 
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infections were observed in 13 individuals 
(0.87%). The most prevalent IPIs were Tricho-
strongylus spp. (3.13%), S. stercoralis (1.5%), Gi-

ardia lamblia (1.3%), and Entamoeba coli (1.0%) 
(Table 1). 

  
Table 1: Prevalence of infectivity with different species of intestinal parasites in 1500 inhabitants of rural are-

as of Guilan province, northern Iran (2015-2016) 

 

Intestinal parasites  N % 

Single Giardia lamblia 18 1.2 
 Entamoeba coli 12 0.8 
 Entamoeba histolytica/dispar 6 0.4 
 Endolimax nana 1 0.07 
 Blastocystis hominis 8 0.53 
 Trichostrongylus spp. 42 2.8 
 Strongyloides stercoralis 20 1.33 
 Enterobius vermicularis 1 0.07 
Double Blastocystis hominis + Entamoeba coli 1 0.07 
 Blastocystis hominis+ Entamoeba hartmani 1 0.07 
 Blastocystis hominis + Endolimax nana 1 0.07 
 Entamoeba coli + Iodamoeba butschlii 1 0.07 
 Entamoeba coli+ Entamoeba histolytica/dispar 1 0.07 
 Entamoeba histolytica/dispar + Trichostrongylus spp. 1 0.07 
 Trichostrongylus spp. + Strongyloides stercoralis 3 0.2 
Triple Giardia lamblia + Blastocystis hominis+ Endolimax nana 1 0.07 
 Blastocystis hominis + Endolimax nana + Iodamoeba butschlii 1 0.07 
 Giardia lamblia + Hook worm+ Enterobius vermicularis 1 0.07 
 Entamoeba coli + Trichostrongylus spp. + Trichuris trichiura 1 0.07 

 
The distribution of infectivity with intestinal 

parasites in the population according to sex, 
age group, educational status, occupation, raw 
vegetable consumption, and water supply sta-
tus is illustrated in Table 2. Some of these de-
mographic factors including age (P<0.001), 
educational status (P=0.001), occupation 
(P<0.001), and raw vegetable consumption 
(P=0.006) were significantly associated to IPIs. 
Other demographic characteristics such as sex 
and water supply did not show any significant 
difference regarding the prevalence of infec-
tion with IPs (Table 2). Out of the 1500 indi-
viduals examined, 23 (1.5%) and 17 (1.1%) 
cases were infected with S. stercoralis using agar 
plate culture and formalin ethyl-acetate con-
centration, respectively. Agar plate culture 
technique detected all cases identified as posi-
tive by formalin ethyl-acetate concentration. 

Therefore, this method showed the ability to 
detect the parasite 1.35 times higher than the 
formalin ethyl-acetate concentration proce-
dure. The prevalence of infection with S. ster-
coralis according to sex, age group, educational 
status, and occupation is shown in Table 3. A 
statistically significant difference was found 
between the age and occupation of the indi-
viduals infected with S. stercoralis (P<0.001). 
The distribution of infection with Trichostrongy-
lus spp. in the study population according to 
sex, age group, educational status, and occupa-
tion is illustrated in Table 4. There was a sig-
nificant difference between the prevalence of 
infection and the age group (P=0.001), occu-
pation (P<0.001), and educational status 
(P=0.01) of the people infected with Tricho-
strongylus spp. 
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Table 2: Prevalence of infection with intestinal parasites in rural areas of Guilan province, northern Iran ac-
cording to the demographic factors (2015-2016) 

 
Variables Positive 

N (%) 
Negative 

N (%) 
OR (CI95%) P-value 

Age group (yr)    P<0.001 
<10 7 (2.9) 233 (97.1) Reference - 
10-20 10 (4.5) 213 (95.5) 1.56(0.58-4.17) =0.51 
20-30 16 (8.7) 168 (91.3) 3.17(1.27-7.87) <0.01 
30-40 19 (6.6) 267 (93.4) 2.36(0.97-5.73) <0.07 
40-50 23 (8.6) 243 (91.4) 3.15(1.32-7.48) <0.009 
50-60 21 (12.7) 144 (87.3) 4.85(2.01-11.71) <0.001 
>60 25 (18.4) 111 (81.6) 7.49(3.14-17.86) <0.001 
Gender    P= 0.924 
Male 52 (8) 601 (92) Reference - 
Female 69 (8.1) 778 (91.9) 1.02(0.7-1.49)  
Educational status    P<0.001 
Illiterate 45 (14.1) 275 (85.9) Reference - 
Pre school 3 (3.6) 81 (96.4) 0.22(0.06-0.74) 0.007 
Primary school 53 (6.6) 750 (93.4) 0.43(0.28-0.65) <0.001 
Secondary school 17 (7.2) 220 (92.8) 0.47(0.26-0.84) <0.01 
Collage and above 3 (5.4) 53 (94.6) 0.34(0.1-1.15) 0.09 
Occupation    P<0.001 
Shepherd 8 (38.1) 13 (61.9) Reference - 
Farmer  17 (14.4) 101 (85.6) 0.02(0.001-0.49) 0.005 
Gov’t employer 0 (0) 31 (100) 0.27(0.09-0.75) 0.03 
Worker 17 (12.1) 124 (87.9) 0.22(0.08-0.61) <0.01 
Student 10 (3.2) 298 (96.8) 0.05(0.01-0.16) <0.001 
House wife 54 (9.1) 538 (90.9) 0.16(0.06-0.41) <0.001 
Other 15 (5.2) 274 (94.8) 0.08(0.3-0.24) <0.001 
Raw vegetable consumption    P=0.006 
Daily 28 (14.5) 165 (85.5) Reference - 
Once a week 79 (7.5) 970 (92.5) 0.47(0.3-0.76) 0.01 
Once a month 11 (6.4) 160 (93.6) 0.4(0.19-0.84) 0.01 
Rarely 3 (4.2) 69 (95.8) 0.25(0.07-0.87) 0.02 
Never 0 (0) 15 (100) 0.19(0.01-3.38) 0.6 
Water supply status    P= 0.088 
Untreated (well, mineral spring) 32 (6.3) 472 (93.7) Reference - 
Treated pipe water 89 (8.9) 907 (91.1) 1.44(0.95-2.20)  

 

Table 3: Prevalence of infection with S. stercoralis in rural areas of Guilan province, northern Iran according to 
the demographic factors (2015-2016) 

 
Variables Positive 

N(%) 
Negative 

N(%) 
OR (CI95%) P-value 

Age group (yr)    P<0.001 
<30 0 (0) 674(100) Reference  
≥ 30 23 (2.7) 830 (97.3) 37.35(2.26-616.4)  
Gender    P=0.526 
Male 12 (1.8) 641 (98.2) Reference  
Female 11 (1.3) 836 (98.7) 1.42(0.62-3.24)  
Educational status    P=0.056 
Illiterate 12 (3.8) 308 (96.2) 

 
Reference  

Pre school 0 (0) 84 (100) 0.15(0.008-2.61) P=0.45 
Primary school 9 (1.1) 794 (98.9) 0.29(0.12-0.69) P=0.01 
Secondary school 2 (0.8) 235 (99.2) 0.21(0.048-0.98) P=0.49 
Collage and above 0 (0) 56 (100) 0.22(0.01-3.93) 0.83 
Occupation    P<0. 001 
Shepherd 4 (19) 17 (81) Reference  
Gov’t employer 0 (0) 31 (100) 0.06(0.003-1.37) 0.22 
Farmer  4 (3.4) 114 (96.6) 0.14(0.03-0.65) 0.02 
Worker 2 (1.4) 139 (98.6) 0.06(0.01-0.35) 0.005 
Student 0 (0) 308 (100) 0.006(0.0003-0.13) <0.001 
House wife 11 (1.9) 581 (98.1) 0.08(0.023-0.27) 0.002 
Other 2 (0.7) 287 (99.3) 0.02(0.005-0.17) <0.001 
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Table 4: Prevalence of infection with Trichostrongylus spp. in rural areas of Guilan province, northern Iran ac-
cording to the demographic factors (2015-2016) 

 
Variables Positive 

N (%) 
Negative 

N (%) 
OR (CI95%) P-value 

Age group (yr)    P=0.001 
<10 1 (0.4) 239 (99.6) Reference  
10-20 4 (1.8) 219 (98.2) 4.36(0.48-39.35) 0.32 
20-30 7 (3.8) 177 (96.2) 9.45(1.15-77.51) 0.02 
30-40 6 (2.1) 280 (97.9) 5.12(0.61-42.83) 0.19 
40-50 11 (4.1) 255 (95.9) 10.31(1.32-80.45) 0.009 
50-60 7 (4.2) 158 (95.8) 10.59(1.29-86.88) <0.01 
>60 11 (8.1) 125 (91.9) 21.03(2.68-164.8) <0.001 
Gender    P=0.98 
Male 21 (3.2) 632 (96.8) Reference  
Female 26 (3.1) 821 (96.9) 0.95(0.53-1.71)  
Educational status    P=0.01 
Illiterate 20 (6.3) 300 (93.8) Reference  
Pre school 0 (0) 84 (100) 0.08(0.005-1.49) 0.09 
Primary school 20 (2.5) 783 (97.5) 0.38(0.20-0.72) 0.005 
Secondary school 6 (2.5) 231 (97.5) 0.38(0.15-0.98) 0.058 
Collage and above 1 (1.8) 55 (98.2) 0.27(0.03-2.07) 0.3 
Occupation    P<0.001 
Shepherd 5 (23.8) 16 (76.2) Reference  
Gov’t employer 0 (0) 31 (100) 0.05(0.002-1.0) 0.09 
Farmer  7 (5.9) 111 (94.1) 0.2 (0.05-0.71) 0.03 
Worker 8 (5.7) 133 (94.3) 0.19(0.056-0.65) 0.02 
Student 5 (1.6) 303 (98.4) 0.05(0.013-0.20) <0.001 
House wife 21 (3.5) 571 (96.5) 0.11(0.039-0.35) 0.002 
Other 1 (0.3) 288 (99.7) 0.01(0.012-0.1) <0.001 

 
Discussion  
 

The present study demonstrated that the 
prevalence of IPIs has sharply declined among 
the rural population of Guilan Province com-
pared to the previous study performed in this 
region (21). In distant past, these parasites, 
especially STHs, were extremely prevalent in 
this province, so that at least 50% of rural in-
habitants were infected with the parasites (21). 
In recent decades, the prevalence of IPIs has 
significantly dropped in Guilan Province (13). 
The following factors have synergistically af-
fected the situations, leading to a remarkable 
reduction in the number of these infections: 

(I) Establishment of rural health houses and 
improvement of primary health care (PHC): 
Some of the important tasks performed by the 
health houses are the education of public 
health, promotion of community participation, 

and diseases control services (22). (II) Expan-
sion of rural roads and increase in the number 
of medical graduates led to promotion of 
PHC services in these areas. (III) Sanitary dis-
posal of human excreta: In the distant past, 
the rural toilets in northern Iran were mostly 
unsanitary (21). (IV) Increased literacy, educa-
tion level, and health knowledge: Illiterates are 
usually unaware of transmission routes of IPs 
and also, less inclined to comply with health 
recommendations. The literacy rate has re-
markably increased in Iran during three recent 
decades (23). (V) Media such as TV and radio 
have played a positive role in the prevention 
of IPIs in Iran. Over four decades ago, TV 
was not available for rural residents in many 
villages of the country and radio was the only 
commonly used and available social medium 
for these people. Currently, TV is almost ac-
cessible to all villagers throughout the country 
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(24). (VI) Easy access to anti-parasitic drugs: 
Prior to the establishment of health houses, 
anti-parasitic drugs were not easily available 
for the rural residents of Iran. At present, an-
thelmintic agents are easily available to these 
people through health houses, even in the 
most remote areas of the country. 

In the current study, the prevalence of hel-
minthic infections (4.4%) was slightly higher 
than the protozoan infections (3.46%), while 
the results of most studies conducted in Iran 
in recent years are in contradiction with our 
findings (25-30). These differences may be 
related to demographic and geographic differ-
ences. 37.5% of inhabitants of rural areas of 
Boyer-Ahmad district, Southwestern Iran were 
infected with IPs among those G. lamblia with 
a prevalence rate of 17.46% was the most 
pathogenic protozoan. In addition, no one 
was infected with intestinal helminthes (25). 
About 56% of inhabitants and tribes of 
Chelgerd, located in Chahar-Mahal and 
Bakhtiari Province in southwest Iran, were 
positive for IPs with prevalence rates of 
55.1% and 0.9% for intestinal protozoan and 
helminthic parasites, respectively (29). 29.3% 
of rural individuals in Jiroft, located in Ker-
man Province southeast Iran, were infected 
with IPs and the prevalence of protozoan and 
helminthic infections were 27.4% and 1.8%, 
respectively (26). 32.2% of patients with gas-
trointestinal disorders in Nahavand County, a 
region located in western Iran, were infected 
with IPs and the prevalence rates for intestinal 
helminthes and protozoa were 0.38%, and 
32%, respectively (27). In Rasht, the capital of 
Guilan Province, S. stercoralis was the only 
helminthic infection with a prevalence rate of 
1.2%, while the protozoan infections showed 
a prevalence rate equal to 28.3% (14). Among 
the schoolchildren aged 7–14 in Sari, northern 
Iran, the prevalence rates of protozoan, hel-
minthic, and mixed infections were 23.2%, 
5.1%, and 5.0%, respectively (28).  

Our results showed a sharp decline in the 
prevalence of human STHs, as there was no 
case of infection with A. lumbricoides and only 

one case of T. trichiura and one case of hook-
worm were detected. By contrast, Trichostrongy-
lus spp., which was the most prevalent IPIs in 
our study, is mostly transmitted by infected 
animals, because livestock is the main reser-
voir of the parasite in the Middle East, in par-
ticular in Iran (30-33). The zoonotic is the 
main route for transmission of the parasite in 
northern Iran. In fact, the traditional breeding 
of cattle and sheep is very common in this 
area and these animals graze almost freely in 
pastures contaminated with the feces of live-
stock. In addition, there are local wild and 
self-growing plants such as Eryngium campestre, 
locally called Chochagh (Sheshakh), that grow 
in these areas. The plants may be consumed as 
raw which may be a risk factor for tricho-
strongyliasis (34). On the other hand, the feces 
of livestock may be used as fertilizer for agri-
cultural and gardening purposes, which can be 
a potential zoonotic source for transmission 
of the parasite. 

In this study, infection with IPs did not 
show a significant difference between males 
and females, which is in agreement with the 
findings of previous studies (15, 26, 29, 30). 
Based on our findings, the prevalence of IPIs 
in older people (age ≥30) was higher than in 
young people (age <30), which is similar to 
the findings reported previously (35). It was 
possibly due to low education level of older 
people and living in conditions with poor sani-
tation. On the other hand, high exposure to 
IPs sources as a result of adult outdoor activi-
ties may justify higher prevalence of IPIs 
among this population. Moreover, the higher 
prevalence of S. stercoralis infections in older 
individuals could probably be another reason 
for this finding (36).  

Guilan and Mazandran provinces in north-
ern Iran and Khuzestan Province in the south 
are the most important foci of S. stercoralis as 
well as hookworms in Iran (18, 19, 21, 37). In 
our study, S. stercoralis was the second com-
mon parasite in the study area, and the preva-
lence of this parasite was remarkably higher 
than hookworms, whereas the picture was 

http://ijpa.tums.ac.ir/


Sharifdini et al.: Prevalence of Intestinal Parasites among Rural Inhabitants of … 

Available at: http://ijpa.tums.ac.ir                                                                                                98 

quite different in relatively distant past (21). 
This difference may be related to the follow-
ing three major factors: (I) Autoinfection and 
long-term sustainability of S. stercoralis infec-
tions: this parasite is the only STHs that has 
controlled internal autoinfection in immuno-
competent subjects in whom it causes chronic 
infection, which remains for a long period of 
time (38, 39). Thus, the initial infection in a 
number of subjects may date back years ago. 
In our study, 69.5% of S. stercoralis infections 
were observed in people over 50 yr and it was 
not detected in those below 30 yr (II) Zoono-
tic transmission: S. stercoralis has been reported 
in some animals such as dogs (40), which may 
have played as a reservoir for transmission to 
human. (III) Having a free-living cycle: S. ster-
coralis is the only STHs that may develop into 
free-living adult worms under optimal climatic 
conditions. This ability can help the survival 
and environmental reproduction of the para-
site and therefore increases potential transmis-
sibility to human.  

This study has illustrated that S. stercoralis in-
fection was more prevalent in individuals over 
30 yr of age. It was in agreement with most 
other studies found that prevalence of stron-
gyloidiasis is more prevalent in people of old 
age (19, 37). This issue is related to its ability 
to autoinfection in infected individuals for 
several decades or even whole life (19). Similar 
to previous studies (18, 41, 42), the results of 
present study confirmed that the agar plate 
culture method is more sensitive than forma-
lin ethyl-acetate concentration in the diagnosis 
of S. stercoralis. 

 
Conclusion 
 

The prevalence of IPIs, especially STHs, in-
cluding A. lumbricoides, T. trichiura, and human 
hookworms has sharply decreased in northern 
Iran. The health problems related to these 
parasites have significantly reduced in the 
study area not considered as major health 
problems anymore. However, Trichostrongylus 

spp. as a zoonotic infection and S. stercoralis as 
an opportunist infection are still regarded as 
important health challenges associated with 
IPIs in rural inhabitants of Guilan Province.  

 
Acknowledgements 
 

 The authors would like to thank the Re-
search Department of Qazvin University of 
Medical Sciences for facilitating the perfor-
mance of the present study. We also appreci-
ate the Health Department of Guilan Univer-
sity of Medical Sciences for their nice coop-
eration. We would like to appreciate the assis-
tance offered by the health workers in the 
study area. We thank Dr. Ali-Asghar Pahlevan 
for editing the final version of the English 
manuscript. 

 
Conflict of interests 
 

The authors declare that there is no conflict 
of interest 

 
References 
 
1. Brooker S. Estimating the global distribution 

and disease burden of intestinal nematode 
infections: adding up the numbers--a review. 

Int J Parasitol. 2010;40(10):1137-44. 
2. Robertson LJ, van der Giessen JW, Batz MB et 

al. Have foodborne parasites finally become a 
global concern? Trends Parasitol. 

2013;29(3):101-3. 
3. de Silva NR, Brooker S, Hotez PJ et al. Soil-

transmitted helminth infections: updating the 
global picture. Trends Parasitol. 

2003;19(12):547-51. 
4. Escobedo AA, Almirall P, Alfonso M et al. 

Treatment of intestinal protozoan infections in 

children. Arch Dis Child. 2009;94(6):478-82. 
5. Haque R. Human intestinal parasites. J Health 

Popul Nutr. 2007;25(4):387-91. 
6. Matthys B, Bobieva M, Karimova G et al. 

Prevalence and risk factors of helminths and 
intestinal protozoa infections among children 

http://ijpa.tums.ac.ir/


Iran J Parasitol: Vol. 15, No. 1, Jan-Mar 2020, pp.91-100 

99                                                                                                  Available at: http://ijpa.tums.ac.ir 

from primary schools in western Tajikistan. 

Parasit Vectors. 2011;4:195. 
7. Okyay P, Ertug S, Gultekin B et al. Intestinal 

parasites prevalence and related factors in 
school children, a western city sample-Turkey. 

BMC Public Health.2004;4:64. 
8. Dorny P, Praet N, Deckers N et al. Emerging 

food-borne parasites. Vet Parasitol. 

2009;163(3):196-206. 
9. Macpherson CN, Gottstein B, Geerts S. 

Parasitic food-borne and water-borne 

zoonoses. Rev Sci Tech. 2000;19(1):240-58. 
10. Hotez PJ, Brindley PJ, Bethony JM et al. 

Helminth infections: the great neglected 
tropical diseases. J Clin Invest. 

2008;118(4):1311-21. 
11. Ahmadi M, Kia EB, Rezaeian M et al. 

Prevalence of Strongyloides stercoralis and other 
intestinal parasites in rehabilitation centers in 
Mazandaran province, northern Iran. J 

Mazandaran Univ Med Sci. 2015;25(130):1-7. 
12. Asmar M, Ashrafi K, Amintahmasbi H, et al. 

Prevalence of intestinal parasitic infections in 
urban areas of Bandar Anzali, Northern Iran. J 
Guilan University Med Sci, 2013; 22(88):18-25. 

13. Rokni MB. The present status of human 
helminthic diseases in Iran. Ann Trop Med 

Parasitol. 2008;102(4):283-95. 
14. Saeidinia A, Tavakoli I, Naghipour MR, et al.. 

Prevalence of Strongyloides stercoralis and other 
intestinal parasites among institutionalized 
mentally disabled individuals in Rasht, northern 
Iran. Iran J Parasitol. 2016;11(4):527-33. 

15. Ashrafi K, Tahbaz A, Rahmati B. Strongyloides 
stercoralis: The Most prevalent parasitic cause of 

eosinophilia in Gilan province,northern Iran. 
Iran J Parasitol. 2010;5(3):40-7. 

16. Sharifdini M, Ghanbarzadeh L, Kouhestani-
Maklavani N, et al. Prevalence and molecular 
aspects of human hookworms in Guilan 

province, northern Iran.Iran J Parasitol. 
2017;12(3):374-381.  

17. Kazemi Rad L, Mohammadi H. Climate 
change assessment in Gilan province, Iran. Intl 
J Agri Crop Sci. 2015;8(2):86-93. 

18. Sharifdini M, Mirhendi H, Ashrafi K et al. 
Comparison of Nested Polymerase Chain 
Reaction and Real-Time Polymerase Chain 
Reaction with parasitological methods for 
detection of Strongyloides stercoralis in human 

fecal samples. Am J Trop Med Hyg. 

2015;93(6):1285-91. 
19. Sharifdini M, Kia EB, Ashrafi K et al. An 

analysis of clinical characteristics of Strongyloides 
stercoralis in 70 indigenous patients in Iran. Iran 

J Parasitol. 2014;9(2):155-62. 
20. Inatomi S, Kamo H, Otsuru M et al. Ova and 

larvae of the common helminthes of man. In: 
Yamaguchi T, Editor. A colour atlas of clinical 
parasitology. Tokyo: Wolf Medical Publication, 
1981. 

21. Alemi AA, Arfaa F. Prevalence of intestinal 
helminthiasis in the rural area of gilan province 
(caspian littoral). Iran J Public Health. 

1978;7(1):25-34. 
22. Mehryar A. Primary health care and the rural 

poor in the islamic republic of iran. scaling up 
poverty reduction: A Global Learning Process 
and Conference Shanghai, May 25-7, 2004.  

23. Iran - Literacy rate 2016. 
https://www.indexmundi.com/facts/iran/liter
acy-rate 

24. Asmar M, Milaninia A, Amir-Khani A, et al. 
Seroepidemiological investigation of fascioliasis 
in northern Iran. Med J Islamic Repub Iran. 

1991;5(1–2):23–7. 
25. Sarkari B, Hosseini G, Motazedian MH, et al. 

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.  

26. Barkhori Mahni M, Rezaeian M, Kia EB, et al. 
Prevalence of intestinal parasitic infections in 
Jiroft, Kerman province, Iran. Iran J Parasitol. 

2016;11(2):232-8.  
27. Kiani H, Haghighi A, Rostami A, et al. 

Prevalence, risk factors and symptoms 
associated to intestinal parasite infections 
among patients with gastrointestinal disorders 
in Nahavand, western Iran. Rev Inst Med Trop 
Sao Paulo. 2016;58:42.  

28. Daryani A, Sharif M, Nasrolahei M, et al. 
Epidemiological survey of the prevalence of 
intestinal parasites among schoolchildren in 
Sari, northern Iran. Trans R Soc Trop Med 
Hyg. 2012;106(8):455-9. 

29. Pestehchian N, Nazari M, Haghighi A, et al. 
Prevalence of intestinal parasitic infection 
among inhabitants and tribes of Chelgerd, Iran, 

2008-2009. J Clin Diagn Res. 2015;9(5):1-4. 

http://ijpa.tums.ac.ir/
https://www.indexmundi.com/facts/iran/literacy-rate
https://www.indexmundi.com/facts/iran/literacy-rate


Sharifdini et al.: Prevalence of Intestinal Parasites among Rural Inhabitants of … 

Available at: http://ijpa.tums.ac.ir                                                                                                100 

30. Sharifdini M, Heidari Z, Hesari Z, et al. 
Molecular phylogenetics of Trichostrongylus 
species (Nematoda: Trichostrongylidae) from 
humans of Mazandaran province, Iran. Korean 
J Parasitol. 2017;55(3):279-85. 

31. Sharifdini M, Derakhshani S, Alizadeh SA, et 
al. Molecular identification and phylogenetic 
analysis of human Trichostrongylus species from 

an endemic area of Iran. Acta Trop. 

2017;176:293-299. 
32. Ashrafi K, Sharifdini M, Heidari Z, et al. 

Zoonotic transmission of Teladorsagia 
circumcincta and Trichostrongylus species in Guilan 
province, northern Iran: molecular and 
morphological characterizations. BMC Infect 
Dis. 2020;20(1):28. 

33. Ghanbarzadeh L, Saraei M, Kia EB, et al. 
Clinical and haematological characteristics of 

human trichostrongyliasis. J Helminthol. 
2019;93(2):149-53 

34. Ashrafi K, Tahbaz A, Sharifdini M, et al. 
Familial Trichostrongylus infection misdiagnosed 
as acute fascioliasis. Emerg Infect Dis. 
2015;21(10):1869-70.  

35. Boonjaraspinyo S, Boonmars T, Kaewsamut B, 
et al. A cross-sectional study on intestinal 
parasitic infections in rural communities, 
northeast Thailand. Korean J Parasitol. 
2013;51(6):727-34.  

36. Kia EB, Mahmoudi M, Zahabiun F, et al. An 
evaluation on the efficacy of agar plate culture 
for detection of Strongyloides stercoralis. Iran J 

Parasitol. 2007;2(1):29-34. 

37. Sharifdini M, Keyhani A, Eshraghian MR, et al. 
Molecular diagnosis of strongyloidiasis in a 
population of an endemic area through nested-

PCR. Gastroenterol Hepatol Bed 
Bench.2018;11(1):68-74. 

38. Sharifdini M, Hesari A, Mahdavi SA, et at. 
Strongyloides stercoralis hyperinfection in an 
unconscious diabetic patient with 

dermatomyositis. Indian J Pathol Microbiol. 
2018;61(1):109-12. 

39. Saraei M, Hosseinbigi B, Shahnazi M, et al. 
Fatal Strongyloides hyper-infection in a patient 
with myasthenia gravis. Infection. 
2014;42(6):1039-42. 

40. Schad GA, Hellman ME, Muncey DW. 
Strongyloides stercoralis: hyperinfection in 
immunosuppressed dogs. Exp Parasitol. 

1984;57(3):287-96. 
41. Siddiqui AA, Berk SL. Diagnosis of Strongyloides 

stercoralis infection. Clin Infect Dis. 2001; 33 (7): 
1040–7.  

42. Pocaterra LA, Ferrara G, Peñaranda R, et al. 
Improved Detection of Strongyloides stercoralis in 
Modified Agar Plate Cultures. Am J Trop Med 
Hyg. 2017;96(4):863-5.  

 

http://ijpa.tums.ac.ir/

