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Abstract 

ntestinal parasitic infections have become a global public health burden and this burden is 

even higher among children in developing countries. Intestinal parasites are transmitted 

directly or indirectly through faeces contaminated objects such as food, water, soil and finger. 

Compared to other parts of the hand, the area beneath fingernails harbors the most microorganisms 

and is most difficult to clean. The study aimed at determining the level of fingernail contamination 

stages of parasites as a contributor of the hand-to-mouth routes of transmissions of intestinal 

parasites. The study was conducted among 475 children in public and private schools of Katsina 

municipal. From the study subjects fingernail contents were examined by direct microscopic 

examination using normal saline and Iodine solution. The prevalence of intestinal parasites among 

the overall children studied is 13.1%. The parasites isolated from the fingernails of primary school 

pupils are; Ascaris lumbricoides (5.05%), Enterobius vermicularis (4.42%), and Ancylostoma 

duodenale (3.57%). Statistically there was no  significance difference at (P<0.05) between gender and 

hand washing, hand washing before and after meal but hand washing after defecation was 

statistically significant . The findings of this study emphasize the role of fingernails as a contributor 

of the hand-to-mouth routes of transmission of intestinal parasites. 
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Introduction 

Intestinal parasitic infections have become a global public health burden and this burden is even 

higher among children in developing countries. These parasites consume nutrients from children 

they infect, thus retarding their physical development. They destroy tissues and organs, cause 

abdominal pain, diarrhea, intestinal obstruction, anemia, ulcers and other health problems which can 

lead to slow cognitive development and impaired learning (Jukes et al., 2002; Nokes et al., 1992).  

 

I 
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Transmission of intestinal parasites is effected directly or indirectly through faeces contaminated 

objects such as food, water, soil and finger. Although various modes of transmission of intestinal 

parasites are known to exist, several studies have shown the higher magnitude of hand to mouth 

transmission as potential sources of exposure to parasitic infections. (Tesfa-Yohannes and Kloos 

,1988)  Compared to other parts of the hand, the area beneath fingernails harbours the most 

microorganisms and is most difficult to clean (Lin et al., 2003). The study is aimed at determining the 

level of fingernail contamination with stages of parasites as a contributor of the hand-to-mouth routes 

of transmissions of intestinal parasites. 

 

Materials and Methods 

Study Area 

The study was conducted in public and private schools of Katsina municipal. Out of total of 148 

schools in Katsina Municipal, 47 were government (32%) and 101 were private schools (68%).  

Sample Size Calculation 

The sample size was calculated as 400 based on the prevalence of 57.2% (Alo et al., 2013), 95% 

confidence level and 10% allowable error. Out of 400 samples, 32% (128) were taken from government 

schools and 68% (272) were taken from private schools on the basis of probability proportionate to 

sample size. Study subjects were enrolled until the required sample size was fulfilled. 

 

Ethical Clearance and Consent: 

Ethical Clearance was obtained from Katsina State Health Service Management Board and signed 

consent were obtained from parents of the pupils enrolled for the study. 

 

Sample Collection: 

The method of Zewdneh and Girma (2001) was adopted in sample collection. Samples of fingernail 

contents were collected from both the hands of each student using a toothpick and placed in a labeled 

capped bottle container containing 5ml normal saline. The samples were thereafter taken to the 

Microbiology Laboratory of Federal Medical Centre Katsina for Parasitological analysis.  

 

Laboratory Examination of samples 

Laboratory examination of the samples was done according to Cheesbrough (2002). The content of 

each bottle was poured into centrifuge tubes and centrifuged at 200pm for 2 minutes. The clear 

supernatant was then carefully decanted leaving the sediment. The sediment was transferred on to a 

clean microscope slide using a sterile plastic Pasteur pipette and covered with a clean glass cover-slip 

and examined for parasites eggs/cyst with the aid of a microscope using x10 and x40 objective 

respectively, the eggs/cyst of parasites observed were identified.  

 

Data analysis 

The prevalence of parasites was presented as descriptive statistics. The chi-square test was used to 

measure the association between personal hygiene with parasitic infection. P<0.05 was considered 

significant at 95% confidence level. 

 

Results and Discussion 
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Out of 400 samples, 32% (128) were taken from government schools and 68% (272) were taken from 

private schools in Katsina metropolis. All the schools had infection with exception of four of the 

private schools. The following parasite eggs were encountered in the study, Ascaris lumbricoides 

followed by Enterobius vermicularis and Ancylostoma duodenale with prevalence rates of 5.05%, 4.42%, 

and 3.58%.  The highest prevalence was in the >12 age group (43.3%). Questionnaires were 

administered to the pupils to assess level of hygiene.  

 

In this study, 62 (13.1%) of the study subjects, have their fingernails contaminated with eggs of 

intestinal parasites, the most common being Ascaris lumbricoides followed by Enterobius vermicularis 

and Ancylostoma duodenale with prevalence rates of 5.05%, 4.42%, and 3.58% . All schools the had 

infection with exception of four of the private school. The presence of eggs of intestinal parasites in 

the fingernail contents suggest contamination of the fingernail and may be a potential source of 

transmission for intestinal parasites. The result obtained  from this study is however, in contrast to a 

prevalence of 98.7% and 83.9% found in other studies conducted in Abeokuta-Nigeria and in Central 

Jakarta respectively (Idowu and Rowland, 2006; Suriptiastuti and Manan 2011). 

 

This study revealed that an overall high prevalence rate of immature stage of intestinal parasites was 

found in government school students (46.47%) as compared to private school students (16.58%). This 

finding was in line with a comparative study conducted in Ethiopia and in Nigeria where the rate of 

helminthiasis was higher among government school students (53.5%) and (46.6%) than among 

private school students (20.9%) and (16.6%) respectively (Serkadis et al., 2013; Ogwurike et al., 2010). 

This might be due to variation between the schools with regard to factors that contribute for the 

transmission of intestinal parasites including socioeconomic status, shoe wearing habit, safe water 

supply at home and school, personal hygiene, environmental sanitation of the school compound, 

waste disposal system within the school, type of toilet accessible at home and availability of clean and 

sufficient number of toilet facilities at school, which have been observed in the present study. 

 

 Ascaris lumbricoides has the highest prevalence rate is similar to what was reported by Ndenecho et 

al.(2002) Dyek, (2001) and Alo et al. (2013) where its prevalence was recorded highest compared to all 

other intestinal parasites in their studies. This parasite is usually found in faeces contaminated object 

such as food, water, soil, and finger and fecal-oral route mode of transmission is very important to 

prevent common intestinal parasitic infection. 

The parasitic infestation among the male (34.62%) was slightly higher than female (28.48%)  (Table 1) 

but the difference was not significant (P<0.05). A study conducted by Dyek, (2001) also showed that 

the prevalence of parasite infestation was slightly higher in male (8.24%) than female (7.49%).  

 

However, the study conducted by Aloet al., 2013 showed that there was no significant different in the 

prevalence of the infection among the gender. This indicates that the gender may or may not play the 

role in parasitosis depending up on the region and other environmental behavioural factors. In 

general, the increased mobility of the male increases the risk of infection among them, while female 

have more soil contact during growing vegetables and eat raw vegetable with prepared food more 

often than males. 
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Table 1: Prevalence in relation to sex among sampled school 

*The difference was statistically significant (p<0.05)  

 

Table 2: Frequency of occurrence of intestinal parasite egg/cyst isolated among the study population 

 

S/N  Parasites Species Isolated  Frequency of Occurrence (%) 

1.   Ascaris lumbricoides    24 (5.05) 

2.   Enterobius vermicularis    21 (4.42) 

3.

   Ancyclostoma duodenale                  17 (3.58) 

   

*The difference was statistically significant (p<0.05)  

 

 

In this study, helminthic parasitic infections were more prevalent in school children especially in 

those under 12 years of age (Table 3). This could be as a result of their activities on contaminated soil 

due to regular playing, poor personal hygiene as this plays a role in public health and this agrees with 

the findings of Shrestha et al. (2012), who said constant contact with contaminated soil of this age 

bracket increased their risk of getting the infection. 

Based on the questionnaire result, children using soap and water before meals had significantly lower 

prevalence of parasitic infestation (4.68%) when compared with hand washing only using water 

(13.1%) and with those who did not wash hands (26.2%). This is probably due to the fact that children 

playing in contaminated soils  

 
Table 3: Prevalence of intestinal parasites in relation to age group 

 

Age group                     No. of samples examined               No. positive (%) 

3 – 5     117         7 (5.9) 

6 – 8     162       1 (11.1) 

9 – 11     166       2 (14.5) 

> 12     30                            13(43.3) 

Total     475       62 (13.1)  

*The difference was statistically significant (p<0.05)  

 

may acquire the parasites from their hands. Another study conducted in Ethiopia also showed a 

higher rate of parasitic infection among children who did not wash their hands regularly before meals 

(P< 0.05) (Tadesse, 2005). 

This study showed that the children washing hands with soap and water after defecation had 

significantly lower prevalence of parasitic infection (9.5%) when compared with washing hand only 

using water (22.9%). This could be as a result of the facts that transmission of intestinal parasites is 

mostly through fecal-oral route. Similar studies conducted in Nepal also showed lower prevalence of 

SCHOOLS     NO EXAMINED NO POSITIVE AND INFECTED RATE(%) 

 MALE FEMALE    MALE FEMALE 

PUBLIC 78(46.70) 72(31.30) 20(25.64) 15(20.83) 

PRIVATE 167(68.16) 158(68.69) 15(8.98) 12(7.60) 

     

TOTAL 245 230 35(34.62) 27(28.43) 
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parasitic infection amongst children that were using soap and water for hand washing after 

defecation than using only water (Sah, 2008). 

 

Children with good general cleanliness had significantly lower prevalence of parasitic infestation 

(5.9%) when compared with those with fair general cleanliness (12.7%) and those with poor general 

cleanliness (26.1%). The reason could be as a result of the association between poor personal hygiene 

and parasitic infestation. Similar studies conducted in India also showed lower prevalence of parasitic 

infection among children with good general cleanliness than those with poor general cleanliness 

(Awasthi et al., 2008). 

 
Table 5: Association between personal hygiene with parasitic infestation 

S/N Characteristics      Parasite Positive (%)     Parasite Negative (%)   Total  P Value 

 

1.  Gender 

 Male                35 (14.3)                        210 (85.7)     245 < 0.410 

Female   27 (11.7)         203 (88.3)     230  

2. Age group   

 3 – 5   4 (3.41)          113 (96.6)     117  0.000 

 6 – 8   16 (9.88)         146      162  

 9 – 11   20 (12.0)         146 (87.6)     166 

 > 12   9 (20.0)          21 (70)     30 

3. School Type 

 Public   35 (27.3)        93 (72.7)   128 0.000 

Private   27 (8.4)        320 (92.2)  347 

4. General Cleanliness 

 Good   12 (5.9)       191 (94.1)  203 0.000 

 Fair   20 (12.7)      137 (87.3)  157 

 Poor   30 (26.7)       85 (73.9)  115 

5. Hand wash before meal 

 No wash                32 (26.2)                    90 (73.7)  122 0.000 

 Water only  21 (13.1)   140 (86.6)  161 

 Soap and water  9 (4.68)  182 (95.3)  192 

6. Hand wash after defication 

 Soap and water  23 (9.5)                 243 (91.4)  266 0.001 

Water only  39 (22.9) 170 (81.3)  209 0.001 

*X2 value were statistically significant (p<0.05)  

 

Conclusion 

The work has reemphasized the importance of hand washing with soap to prevent hand to mouth 

transmission of parasites. Confirmed by presences of eggs/ ova of these parasites: Ascaris lumbricoides 

(5.05%), Enterobius vermicularis (4.04%) and Ancylostoma duodenale (3.58%) in the fingernails of 

children of school age. 
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