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Abstract: 
 
Background: Parasitic diseases are one of the most common infections among school-aged children and have severe side 
effects such as anemia, delayed growth, and mental retardation. One of the ways to prevent the disease is personal hygiene. 
In this regard, this study aimed to evaluate the fingernails parasitic infection in children before entering school. 

Materials and methods: In this cross-sectional study, 195 children within the age range of 6-7 years hospitalized in 4 
sensory clinics in Bandar Abbas were entered into the survey. The designed checklist was completed by their parents. In 
addition, sampling was carried out as a random model and then the samples were collected with a sterile nail clipper and 
kept in potassium hydroxide 10% for 24 hours, and finally, centrifuged at 2500 rpm for 5 minutes. A drop of the sediment 
was placed on a clean slide and after adding some Lugol’s iodine was monitored using a light microscope with 10x and 40x 
objective lenses, respectively. Eventually, data were analyzed by SPSS17 using Fisher’s exact test and a P value of ≤0.05 
was considered statistically significant. 

Results: Of 195 studied children, 5 cases of parasite eggs were found with a frequency of 2.56%. The only observed 
parasite eggs in the nail were Enterobius vermicularis. Of these 5 children, 4 were males and 1 was female. 

Conclusion: The prevalence of intestinal parasites under the nail was low, but, according to other studies carried out on 
stool sample and the report of further contamination, there is the possibility that the parasite is transmitted through 
contaminated food and water, therefore, the evaluation of drinking water and food for parasitic infections is necessary.  
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Introduction   

Intestinal parasites are considered as a major health 
problem in developing countries (1), and one of the 
important causes of mortality and morbidity in the world 
(2). Most important infectious intestinal parasites are 
transmitted to humans through the consumption of 

contaminated water, foods, and hands (3). The infection 
usually occurs through the direct eating of infective eggs 
or cysts (4). In addition, intestinal parasitic infections are 
sometimes asymptomatic and become chronic. 
Particularly in children, these infections can lead to 
serious consequences such as anemia, malnutrition, 
immunosuppression, mental retardation, and growth 
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retardation. Further, parasitic infections are considered 
as one of the causes of malnutrition (2, 5) which is one 
of the most important health problems in developing 
countries and even can cause increased mortality in 
children (6). More than 3.5 billion people in the world 
are infected by intestinal parasites and 450 million 
infected people show clinical signs (5, 7, 8). According 
to global estimations, the number of individuals at the 
risk of infections with Ascaris lumbricoides, Trichuris 
trichiura, hookworms, Entamoeba histolytica, and 
Giardia lamblia are 819, 464.6, 438.9, 500 and 2.8 
million inhabitants, respectively (9, 10). Amoebiasis is 
responsible for 10040 thousand deaths per year (10). A 
study carried out in Jakarta on pedestrian food vendors 
reported the prevalence of parasitic infection as 83.9% 
below their  
nails (11). Furthermore, some other studies showed that 
the prevalence of intestinal parasitic diseases in humans 
in Iran can vary between 2% and 66% (12, 13). The 
distribution of various intestinal parasites around the 
world depends on environmental factors, as well as 
sociocultural and personal hygiene (14). Moreover, a 
higher prevalence of parasitic infections is usually 
reported in countries with poverty and poor health (2, 
15). The transmission of intestinal parasites occurs 
through the soil, dirty hands, contaminated vegetables, 
tools, and even door handles. Thus, the presence of 
intestinal parasites under the fingernails is one of the 
important sources for the transmission of the disease. 
Additionally, infections among children with poor 
sanitation, especially in schools, due to having high 
contact together and putting a finger in the mouth that is 
common in children, make the transmission easier 
among children and teenagers, and then among the 
community (14). Accordingly, the probability of 
transmission between the children is high and this can be 
hazardous for community and children’s health. Because 
more contact with surroundings is by hand, if 
contamination exists under the nail, it will be a safe 
place for the eggs and cysts of intestinal parasites. 
Therefore, this study evaluated the contamination of 
under nail intestinal parasites in children who referred to 
the sensing clinics in Bandar Abbas in the south of Iran. 
 
 
Methods & Materials 

The study population: The population of this cross-
sectional study included all 6-7-years-old children from 
Bandar Abbas, who were elementary first-grade 
students. Before entering the school, they all performed 
optometry, audiology, height, and weight tests.  

 

Sample size and sampling: Assuming the error as 5%, a 
95% confidence interval, and the average prevalence of 
57% in another study, 200 samples were collected from 
the area. In addition, 50 nail samples were randomly 
taken from each center for three consecutive days. At the 
end of the study period (between March 2016 and 
August 2016 in Bandar Abbas), a total of 195 samples 
with a complete checklist were provided by the 
researchers and 5 samples, while transferring to the 
laboratory and during the test, were excluded for reasons 
such as pollution and the like. 

The study protocol: In the beginning, the aim of the 
study was explained to the parents and in the case of 
having the consent, nails were taken from both hands 
with the sterile nail clipper. The number of made nails 
was 5-6 and they were arranged in test tubes with a 
profile label. Variables included gender, hand washing 
after defecation, contact with the soil, dog keeping at 
home, income, the sanitary disposal of feces, anti-
parasite medication, and the presence of gastrointestinal 
symptoms in the last six months. The exclusion criteria 
were mental and physical problems that established 
limitations for children. Test tubes were transferred to 
the Laboratory of Parasitology, Faculty of Medical 
Sciences, Bandar Abbas as soon as possible, and 5 mL 
of 10% potassium hydroxide was added to each 
nailcontaining tube and after 24 hours, it was centrifuged 
at around 2500 rpm for 5 minutes and the supernatant 
was discarded as well. Then, a drop was placed on a 
glass slide using a plastic dropper and the plate was laid 
on it and examined by a light microscope with 10x and 
40x objective lenses, respectively. Finally, parasite eggs 
were observed and recorded accordingly. 

Statistical analysis: Data were entered into SPSS 
software (version 17) and reported and analyzed using 
frequency and Fisher exact test, and the P value of ≤0.05 
was considered statistically significant. 

Results  

Of 195 studied children, 5 cases of parasite eggs were 
observed with a frequency of 2.56%. The only parasite 
eggs found in the nail were Enterobius vermicularis. Of 
these five children, four were males and one was female. 
Other  variables are reported in Table 1. The relationship 
between parasite eggs and qualitative variables was 
measured although it was not statistically significant 
(P>0.05), the details of which are provided in Table 2. 
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Table1. Variables and frequency of study in the city of Bandar Abbas 

Variable Subgroup Frequency (percentage) 

 

Sex 

Female 100(51.3%) 

Male 95(48.7%) 

Total 195(100%) 

 

Income per month 

(Million toman) 

Below 1 103(52.8%) 

2-1 80(41%) 

Above 2 12(6.2%) 

 

Contact with soil history 

 

Yes 86(44.1%) 

No 109(55.9) 

Total 195(100%) 

 

Sanitary disposal of feces 

Yes 188(96.4%) 

No 7(3.6%) 

Total 195(100%) 

 

Gastrointestinal symptoms in the 
last 6 month 

Yes 18(9.2%) 

No 177(90.8%) 

Total 195(100%) 

 

Keeping dog at home 

Yes 2(1%) 

No 193(99%) 

Total 195(100%) 

Consumption of anti 

Parasites drugs 

Yes 15(7.7%) 

No 180(92.3%) 

Total 195(100%) 

Washing hands after deification 

Yes 192(98.5%) 

No 3(1.5%) 

total 195(100%) 
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Table2. The prevalence of parasite eggs and cysts of various groups in this study 

Variable Subgroup 
Egg observation Fisher's exact 

test 

P-value Yes No Total 

 

Sex 

 

Female (1%)1 (99%)99 (100%)100 

0.202 Male (4.2%)4 (95.8%)91 (100%)95 

Total (2.6%)5 (97.4%)190 (100%)195 

Income per month 

(toman) 

Below 1 (1.9%)2 (98.1%)101 (100%)103 

--- 
2-1 (3.8%)3 (96.2%)77 (100%)80 

Above 2 (0%)0 (100%)12 (100%)12 

Total (2.6%)5 (97.4%)190 (100%)195 

Contact with soil 
history 

Yes (3.5%)3 (96.5%)83 (100%)86 

0.656 No (1.8%)2 (98.2%)107 (100%)109 

Total (2.6%)5 (97.4%)190 (100%)195 

Sanitary disposal 
of feces 

Yes (2.7%)5 (97.3%)183 (100%)188 

--- No (0%)0 (100%)7 (100%)7 

Total (2.6%)5 (97.4%)190 (100%)195 

Gastrointestinal 
symptoms in the 

last 6 month 

Yes (5.6%)1 (94.4%)17 (100%)18 

0.387 No (2.3%)4 (97.7%)173 (100%)177 

Total (2.6%)5 (97.4%)190 (100%)195 

Keeping dog at 
home 

Yes (0%)0 (100%)2 (100%)2 

--- No (2.6%)5 (2.6%)188 (100%)193 

Total (2.6%)5 (97.4%)190 (100%)195 

Consumption of 
anti 

Parasites 

Yes (6.7%)1 (93.3%)14 (100%)15 

0.333 No (2.2%)4 (97.8%)176 (100%)180 

Total (2.6%)5 (97.4%)190 (100%)195 

Washing hands 
after defecation 

Yes (2.1%)4 (97.9%)188 (100%)192 

0.075 No (33.3%)1 (66.7%)2 (100%)3 

total (2.6%)5 (97.4%)190 (100%)195 
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Discussion 

Helminths and parasitic protozoan infection are now 
considered as one of the major health problems in 
developing countries that can threaten their public health 
and the economy (14). Parasitic infection in children is 
imperative because in severe and fatal parasitic diseases, 
there are no symptoms and they are often chronic and 
selflimiting. In addition, infected children have 
complications such as malnutrition, slow growth, 
immune compression, anemia, and reduced intelligence 
quotient (3, 16). Further, the infection rate varies in 
different communities, and several V factors affect 
parasitic infections, including the general lack of 
personal hygiene, low levels of awareness of parasitic 
disease transmission, along with overcrowding and 
financial conditions (17). The transmission of parasitic 
infections in humans is mostly due to the fecaloral route, 
and parasite eggs and cysts are transmitted via water, 
food, and contaminated hands (14). The findings of the 
present study showed that the infection of fingernails 
with intestinal parasites in 6-7 year-old children in 
Bandar Abbas was 2.5%. This study, to the best of our 
knowledge, is the first survey regarding the parasites 
under the nail in Iran. The nails of these kids were often 
short and clean. Only 2% were infected with intestinal 
nematode worm Enterobius vermicularis. Furthermore, 
four and two cases were suspected to hookworms and 
Ascaris infection, respectively. Moreover, the eggs of 
suspicious cases were found under the nails but they 
were not reported due to the presence of just one egg or 
two atypical eggs under the nails of each person. 
Another cause of low infection based on data from the 
designed questionnaire was hand washing in these 
children with the liquid after defecation and 98.5% of 
them washed their hands. On the other hand, due to 
climatic conditions, along with the hot weather of the 
area and the sanitary disposal of feces, the infection 
demonstrated a reduction. Although 44% of these 
children had a history of contact with the soil, the traces 
of soil-transmitted worm eggs were not observable. The 
results of some similar studies, unlike our results, 
showed high prevalence among children in this regard. 
A study in Jakarta reported 83% of under fingernail 
infections among food sellers (5). In another study by 
Yahaya et al., under the nail infections among 7-30-
year-old people was reported 54.8% (14). Moreover, Alo 
et al revealed 57.2% infection in the nails (7). 
Additionally, Okyay et al reported 31.8% of the 
intestinal parasitic infection rate in the fecal samples of 
7-14 year-old students of which, 6.4% were infected 
with more than one parasite and the infection was higher 
in rural areas (5). Based on the findings of Idowu and 
Rowland, the prevalence of oralfecal transmitted 

parasitic infection was reported 97% among food 
vendors and Entamoeba histolytica and Ascaris 
lumbricoides were the most common parasites. Further, 
the infection was higher in the street vendors of food 
than those of the schools (4). The study of parasitic 
infection under the nail was one of the first studies in 
this field. Our study showed that under fingernail 
infection in children is low in Iran compared to other 
countries. In addition, molecular methods could be used 
in future studies for a closer look. Therefore, it is 
recommended that the diagnostic value of this method 
be compared with other methods. 

Conclusion 

In general, the prevalence of intestinal parasites under 
the nail was low although, according to other studies on 
stool samples and the report of further contamination, it 
is possible that the parasite is transmitted through 
contaminated food and water. Therefore, the evaluation 
of drinking water and food for parasitic infections is of 
necessity. 
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