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Abstract 
Background: The present study aimed to evaluate the prevalence of intestinal par-
asitic infection among mentally retarded individuals and the staff of the center in 
Bandar Abbas, south of Iran. 
Methods: This cross-sectional study was conducted in central institution for men-
tally retarded in Bandar Abbas, Hormozgan Province, from 2016 to 2017. A triple 
fecal specimen was collected from each one of the 163 participants and were evalu-
ated using wet mount and formalin-ethyl acetate methods. Trichrome and Ziehl-
Neelsen staining were used to confirm suspected cases of protozoa. As well as 
Baermann and Harada-Mori techniques and agar plate culture were implemented to 
diagnosis of Strongyloides stercoralis. 
Results: Overall, 163 subjects were examined including 126 mentally retarded indi-
viduals and 37 personnel. Ninety (55.2%) cases of participants were infected with at 
least one of the intestinal parasites, 69 (54.7%) of mentally retarded and 21 (56.7%) 
of personnel. Twenty-six mentally retarded individuals were infected with S. ster-
coralis (20.6%), Blastocystis hominis 30.2%, Entamoeba coli 25.4%, Giardia lamblia 5.6%, 
Enterobius vermicularis 1.6%, Hymenolepis nana 0.8% and Iodamoeba butschlii 1.6%. 
Twelve staff (32.4%) harbored B. hominis, E. coli 27%, S. stercoralis 2.7%, G. lamblia 
10.8%, H. nana 2.7% and Endolimax nana 2.7%.  
Conclusion: High rate of intestinal parasites particularly, S. stercoralis compared to 
the most recent studies of general population. Therefore, regular screening and 
tracking the positive cases, disinfection of the living environment, training and fi-
nancing of the staff, increasing the number of the workers, recruiting of profes-
sionals and trained personnel in these centers are suggested. 
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Introduction 
 

he contamination of water and food 
with human wastes and inadequate 
health systems are the main causes of 

fecal-oral transmission of intestinal parasitic 
infections. There is a meaningful relationship 
between parasitic infections and the health 
behavior of people in the community (1). The 
intestinal pathogens excreting through the fe-
ces cause the contamination of the fingers and 
consequently the foods) (2). In addition, there 
is a direct relationship between parasitic infec-
tions and socioeconomic status of the com-
munity (3). Many non-pathogenic intestinal 
parasites have been observed in the stool 
sample of mentally retarded institutes (4, 5). 
Such environments due to the large popula-
tion and life-long closed contact particularly in 
those with low sanitary level transmit the in-
testinal parasites (6). Parasitic infections par-
ticularly Strongyloides stercoralisis are major prob-
lems in rehabilitation centers (7, 8). It can in-
fect humans for years because it is unique 
among parasites due to having natural internal 
cycle, without further exposure to contami-
nated soils or intermediate hosts (9). The in-
fection has a chronic nature due to autoinfec-
tion without clinical symptoms ignored for 
years (10, 11).  

In the present study, unlike the previous 
study (8), the staff of the center in addition to 
the mentally retarded individuals were evaluat-
ed. Furthermore, S. stercoralisis was assessed 
with specific methods such as agar plate cul-
ture, Baermann (12) and Harada-Mori (13) 
techniques. The present study aimed to evalu-
ate and tracking the prevalence of intestinal 
parasitic infection among mentally retarded 
individuals and the staff of the central institute 
in Bandar Abbas, south of Iran. 
 

Materials and Methods 
 

Study population and sample collection  
This cross-sectional study was conducted in 

the central institution for mentally retarded 

individuals in Bandar Abbas, Hormozgan 
Province, from Aug 2016 to Sep 2017. Almost 
all mental retarded individuals in the province, 
including children and adults, are maintained 
at this center. Bandar Abbas is situated on a 
flat area with an average altitude of 9 m (30 
ft.) above sea level and a population of ap-
proximately 450,000 people (14). Maximum 
temperature in summers can reach 49 °C 
(120 °F) while in winters the minimum tem-
perature may drop to 5 °C (41 °F). The annual 
rainfall is around 170 mm (6.7 in) and the av-
erage relative humidity is 65% (15).  

Out of 150 mentally retarded individuals, 
126, and of 55 employees and workers 37 in-
dividuals were evaluated. For each subject, 
three fresh fecal specimens were collected in a 
clean stool cup every other day. Each contain-
er was labeled and immediately sent to the 
parasitology laboratory at the School of Medi-
cine of Hormozgan University of Medical Sci-
ences (HUMS). A questionnaire for the men-
tally retarded patients was designed based on 
demographic data such as age, gender, the rate 
of physical disability and the history of their 
residence in the institute, and for the staff the 
years they were working, as well as educational 
level. The staff trained on sample collection, 
such as the time of sampling and the amount 
of sample.  
 
Statistical analysis  

Statistical analysis of data was done using 
SPSS (version 20, Chicago, IL, USA) software. 

P˂0.05 was considered as a meaningful stand-
ard. The prevalence of intestinal parasites 
evaluated with descriptive statistics, while the 
relationship between the categorical variables 
and presence of intestinal parasites assessed by 
the chi-square test. 
 
Ethical Considerations 

The study protocol was approved by the In-
fectious and Tropical Diseases Research Cen-
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ter, Hormozgan Health Institute, (HUMS), 
Bandar Abbas, Iran with the code of ethics, 
HUMS REC 1395.54. All relevant authorities 
and headmasters of the rehabilitation center 
were informed about the purpose and proce-
dure of the study. Written informed consent 
was obtained from the parents or the legal 
guardians of the patients and from the staffs, 
prior to study onset. 
 
Stool examination 

All specimens evaluated via wet mount and 
formalin-ethyl acetate concentration tech-
niques. Trichrome and Ziehl-Neelsen staining 
were used for accurate confirmation of proto-
zoa. In order to diagnose S. stercoralis, agar 
plate culture, Baermann, and Harada-Morri 
techniques were used. 

 

Results 
 

Out of 163 participants, 126 mentally re-
tarded individuals and 37 staff were examined 
for intestinal parasitic infections. The mean 
age of the study was 25.9±11.5 and 40.7±8.6 
yr for mentally retarded and staff respectively. 
The populations’ ages ranged from 4 to 66 yr 
old. Ninety (55.2%) cases of participants were 
infected with at least one of the intestinal par-
asites (Table 1).  

As shown in Table 2, the most common 
protozoan species were Blastocystis hominis (n= 
50, 30.7%) and Entamoeba coli (n= 42, 25.8%) 
and the most common helminthes was S. ster-
coralis (n=27, 16.6%). S. stercoralis found in only 
one of the 37 personnel (2.7%). 

Table 1: Prevalence of intestinal parasitic infections based on age distribution among 163 residents of the 
rehabilitation center and personnel in Bandar Abbas, southern Iran, 2017 

 

Age group 
(yr) 

Subjects 

)%( 

Infected 

)%( 

10  ˂  8 (4.9) 4 (50)* 
11-20 35 (21.5) 20 (57.1) 
21-30 49 (30) 21 (42.9) 
31-40 39 (23.9) 23 (59) 

40  ˃  32 (19.6) 22 (68.7) 

Total 163 90 (55.2) 

P-value= 0.239 
 

Table 2: Prevalence of intestinal parasitic infections among 163 residents of the rehabilitation center in 
Bandar Abbas, southern Iran, 2017 

 

                                    
Intestinal parasites 

Mentally retarded 
n=126 (%) 

Personnel 
n=37 (%) 

Total 
n=163 %) ) 

Blastocystis hominis 38 (30.2) 12 (32.4) 50 (30.7) 
Entamoeba coli 32 (25.4) 10 (27) 42 (25.8) 

Strongyloides stercoralis 26 (20.6) 1 (2.7) 27 (16.6) 
Giardia lamblia 7 (5.6) 4 (10.8) 11 (6.7) 
Hymenolepis nana 1 (0.8) 1 (2.7) 2 (1.2) 
Endolimax nana - 1 (2.7) 1 (0.6) 

Enterobius vermicularis 2 (1.6) - 2 (1.2) 

Iodamoeba butschlii 2 (1.6) - 2 (1.2) 

 
Overall, there was a statistically significant 

difference in prevalence of intestinal parasites 
in mentally retarded individuals based on gen-
der (P=0.037) and the rate of physical disabil-
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ity (P=0.044) but no difference was seen 
based on age and the history of residency in 
the institute (Table 3).  

There was no significant difference in the 
rate of intestinal parasites infection in person-

nel based on gender, age, the level of educa-
tion, the work experience and the direct con-
tact with the mentally retarded individuals 
(Table 4). 

 

Table 3: The relationship between prevalence of intestinal parasitic infections and certain assumed risk fac-
tors among 126 mentally retarded individuals in Bandar Abbas, southern Iran, 2017 

 

Variable Frequency (%) Parasitic infection (%) P-value 

Gender    
Male 63 (50) 40 (58) 0.037 
Female 63 (50) 29 (42) 
Age group (yr)    
0-15 24 (19) 11 (15.9) 0.447 
16-25 44 (34.9) 23 (33.3) 
>26 58 (46) 35 (50.7) 
The rate of physical 

disability 
   

Intermediate 12 (9.5) 8 (11.6) 0.044 
Sever 45 (35.7) 18 (26.1) 
Too Sever 69 (54.8) 43 (62.3) 
History of residency 

(yr)  
   

<10  73 (57.9) 36 (52.2) 0.349 
11-20 22 (17.5) 14 (20.3) 
>21 31 (24.6) 19 (27.5)  

 

Table 4: The relationship between prevalence of intestinal parasitic infections and certain assumed risk factors among 
37 personnel in Bandar Abbas, southern Iran, 2017 

 

Variable Frequency (%) Parasitic infec-
tion (%) 

P-value OR 

Gender     
Male 12 (32.4) 7 (33.3) 0.589 1.1[0.273,4.430] 
Female 25 (67.6) 14 (66.7) 
Age group (yr)     
20-30 6 (16.2) 3 (14.3) 0.351  
31-40 10 (27.0) 4 (19.0) 
>41 21 (56.8) 14 (66.7) 
Educational level      
Reading & writing 25 (67.6) 15 (71.4) 0.411 1.5[0.375,5.998] 
Formal education 12 (32.4) 6 (28.6) 
Work experience     
1-10 21 (56.8) 9 (42.9) 0.140  
11-20 13 (35.1) 10 (47.6)  
21-30 3 (8.1) 2 (9.5)  
Direct contact with the 

patient 
    

Yes  30 (81.1) 14 (66.7) 0.053 0.133[0.015,1.226] 
No 7 (18.9) 7 (33.3) 
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Discussion 
 

Considering the whole employed methods in 
the study, prevalence of intestinal parasitic 
infections was 55.2% where the infection was 
significantly higher than the other populations 
in this area (2, 12). However, is consistent 
with the studies that conducted in the mental-
ly retarded institutes of the other countries, 
such as Egypt (43.5%), Puerto Rico (52.3%) 
and Italy (53.8%) (16-18) and Kashan (64.8%) 
in central part of Iran (19). 

The lower rates of parasitic infections were 
seen in rehabilitation centers of northern Iran, 
Mazandaran Province 5.15%, Qaemshahr 
26.2%, Rasht 29.5% and Urmia 20.4% (4-5, 
10, 20). 

S. stercoralis (16.6%) was the most pathogen 
helminthes amongst the residents of the men-
tally retarded institute in Bandar Abbas, south 
of Iran. The prevalence of this parasite was 
significantly higher among mentally retarded 
individuals (n= 26, 20.6%) compared to the 
staff (n=1, 2.7%) of the center. In Mazanda-
ran and Qaemshahr, (5, 20) the other intestinal 
parasites except S. stercoralis were observed, 
while in the surveys carried in Rasht (10) and 
Kashan (19) the rates of S. stercoralis were 1.2% 
and 0.4%, respectively. The studies in other 
countries such as Italy and Philippines showed 
a very low incidence of this parasite (17, 21). 
Prevalence of S. stercoralis in the mentally re-
tarded population (20.6%) compared to the 
pervious study, 17.3% (8) revealed the higher 
incidence perhaps it was due to the use of 
special methods for detection of the parasite. 
However, the prevalence of S. stercoralis at this 
center was not much different from the previ-
ous study in this institute, which could reveal 
the challenges in this center requiring great 
effort to resolve it. 

S. stercoralis is a soil-transmitted helminth, 
but in this study, none of the other soil-
transmitted helminthes was seen in this com-
munity. The absence of the other intestinal 
worms in these individuals may be due to the 
long process of maturation of embryonated 

egg (7). The high prevalence of S. stercoralis 
among the mentally retarded should not be 
considered as a sudden infection, but these are 
due to the previous, chronic, accumulated and 
untreated infections. The high prevalence of 
this parasite in the previous study (8) is the 
reason for this claim. High rates of intestinal 
parasitic infections among the mentally retard-
ed patients can be considered as a great risk 
for transmission to the other people. Consid-
ering the patients are screened and treated 
regularly, their inability to respect personal 
hygiene is the reason for the return and sur-
vival of the parasite because of internal and 
external autoinfection (22). Bandar Abbas has 
a warm and relatively humid climate (8). 
Therefore, in this condition, the larvae excret-
ed from the stool adhere to the skin or hairs 
of the anal region, turn into infectious larva 
and enter the body through the skin (7). 
North of Iran also has a humid climate, and in 
addition, the parasite is endemic in these areas 
(23), but the prevalence of this parasite in 
mentally retarded institute in these area is low 
(5, 10, 20). Hence, the reason for the high 
prevalence of this parasite in this center 
should be investigated. The other reasons for 
strongyloidiasis comprise licking or sucking 
the fingers or objects infected with fecal in-
fected materials, which lead to penetration the 
larva through oral mucosa (7). However, there 
are the same conditions in other centers; re-
searches should be done to determine the oth-
er transmission pathways for this parasite. The 
existing risk factors are required to be deter-
mined carefully.  

In general, the prevalence of intestinal para-
sites in the staff was not significantly different 
compared to the mentally retarded population, 
but about S. stercoralis drastically significant. S. 
stercoralis was found in only one of the 37 per-
sonnel who work in close contact with the 
mentally retarded patients in the center. 

We expected to see the high rates of directly 
transmitted helminthes, particularly H. nana 
and E. vermicularis however, similar to the oth-
er studies (4-6, 10) the low rate of these hel-
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minthes were seen. Of course, E. vermicularis 
was merely evaluated by the stool exam not 
the scotch tape procedure. 

 B. hominis and Entamoeba coli were the other 
intestinal parasites in this institute with a prev-
alence of 30.2% and 25.4% respectively. 
Compared to the other studies in Mazandaran 
Province, (5) Rasht (10), and Urmia in Iran (4) 
the prevalence of E. coli and B. hominis were 
significantly high, but consistent with the in-
fection rate of the other intestinal protozoa 
including E. nana and Iodamoeba butschlii. Alt-
hough identification of non-pathogen para-
sites is not important, it usually indicates fecal-
oral contamination. 

G. lamblia, one of the other pathogen para-
sites, compared to the previous study (8) 2.3%, 
has been increased to 5.6%, which is con-
sistent to another study in Egypt (6) and in 
Urmia, Iran (4). Since this pathogen transmits 
by using unhealthy drinking water, contami-
nated and non-sanitary food and raw vegeta-
bles, so were higher in the staff (10.8%) com-
pared to the mentally retarded (5.6%) due to 
preparation of meal by the staff. The preva-
lence of G. lamblia in the food handlers of 
Bandar Abbas (6.8%) is the reason for this 
claim (2). However, S. stercoralis, which is dif-
ferent from the other parasites due to the na-
ture of its transmission to human, is more 
common in these people. 

Unlike the studies conducted in Egypt (6) 
and Kashan in Iran (19) our finding revealed 
no cases of E. histolytica/E. dispar, and Dien-
tamoeba fragilis or other opportunistic patho-
gens such as Cryptosporidium sp., and Cyclospora 
Cayetanensis. 

The age of the patients and the history of 
residency in the center affected the frequency 
of intestinal parasites; contrary to our under-
standing, it became evident that the sex of the 
patients was an effective factor. This is con-
sistent with a study conducted in Cambodia 
that gender has a positive role in dealing with 
this parasite (24), however, it was inconsistent 
with the study in Egypt (6) that the sex did not 
affect the level of infected individuals. Of 

course, the rate of infection in older age 
groups was much higher hence and was not 
significant. 

As we expected the rate of physical ability of 
patients, due to its lack of capacity in comply-
ing with personal hygiene affects the frequency 
of intestinal parasites. It was, however, found 
that their physical disability was affected.  

On part of the staff working in the center as 
well as the frequency of intestinal parasites, we 
expected that direct contact with the patient 
and the work experience would play important 
role, as shown in Table 4, direct contact with 
the patient was somewhat influential, and 
however this effect was not significant. It was 
consistent with the study (7) which showed no 
contamination in any of the personnel in-
volved with the patients. 

  

Conclusion 
 

Intestinal parasites are still a major problem 
for the mentally retarded individuals in Bandar 
Abbas where S. stercoralis is particularly consid-
ered another problem in this rehabilitation 
center. The dramatical decrease of intestinal 
parasites in population in recent years might 
reflect the improvement in the living condi-
tions, sanitary facilities and increased levels of 
literacy but the decline is not necessarily seen 
in mentally retarded institution. They do not 
have an adequate understanding of individual 
health and intestinal parasites. Therefore, in 
spite of all the efforts of the officials of the 
center and the staff, they infect themselves 
and the other roommates. High rates of S. ster-
coralis indicate the challenges in this center and 
the problems they are tackling. It seems the 
researches should be carried out to ensure that 
there are the other transmission routes for 
these individuals in spite of endless efforts of 
the staff. Measures should be taken, including 
regular screening and follow up of positive 
cases, mass treatment, disinfection of the liv-
ing environment, staff training and financing, 
increasing the number of worker, recruiting 
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professional and trained personnel in these 
centers.  
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