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ABSTRACT: BACKGROUND: Cryptosporidium has emerged as one of the major parasitic agents 

as a cause of diarrhoea in children. Various epidemiological factors have been described by 

different workers. Aims: This study was done to determine different epidemiological factors 

incriminated in cryptosporidiosis. Methods: Stool samples from 240 children with diarrhoea 

were examined for presence of Cryptosporidium. Wet mount examination, modified Ziehl-

Neelsen (Z.N.) and Safranine-methylene blue staining methods were performed. For 177 

samples, ELISA was also done. Detailed history of patients regarding their socioeconomic status 

and various sociodemographic factors was taken. Statistical Analysis: Chi-square and z tests 

were used to compare differences between the groups. A p value of ≤0.05 was considered 

significant. Results: Majority of patients were in Class IV socioeconomic group. Top-feeding, use 

of insanitary wells for drinking purposes, close association with animals, field defaecation and 

residence in rural areas were different factors that contributed to the spread of infection. 

Oocysts were present in 21 children on different staining procedures and 23 were positive by 

ELISA. Conclusion: Different sociodemographic factors like improper sanitation practices, 

drinking contaminated water, early withdrawal of breast feeding and close intimacy with 

animals are various factors that can enhance the spread of infection in community. Preventive 

measures are of great importance in control of spread of infection as there is no specific therapy 

for cryptosporidiosis.   

KEYWORDS: Cryptosporidium, children, diarrhoea, socioeconomic status, sociodemographic 

factors  

 

INTRODUCTION: Diarrhoea accounts for childhood morbidity and mortality in developing 

countries like India. In our country, every year about one million cases of diarrhoea are 

reported in children1. Besides other causes of bacterial and parasitic infectious diarrhoeas, 

Cryptosporidium has emerged as one of the major causes of diarrhoea in immunocompetent 

and immunocompromised children2. Cryptosporidium is a coccidian protozoan parasite found 

in the brush border of enterocytes of the small intestine in many vertebrates, including 

humans3. Cryptosporidiosis can induce self-limiting diarrhoea in immunocompetent persons 
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but potentially life-threatening diarrhoea in immunocompromised persons, especially those 

with AIDS, transplant recipients, those receiving chemotherapy, institutionalized patients and 

patients with other immunosuppressive infectious diseases4. Infection by this parasite accounts 

for up to 6 percent of all diarrhoeal disease in immunocompetent persons. The infection is also 

present in up to 24 percent of persons with both AIDS and diarrhoea worldwide5. 

The best-documented routes of transmission are waterborne, food borne, and person-to-

person spread. The majority of the documented outbreaks of waterborne infection in the world 

have been attributed to contaminated drinking water supplies, although contaminated water 

used for recreational activities has also been implicated4. Diagnosis of infection generally 

requires observation of infective stage (oocysts) by microscopic examination of faeces by using 

different types of staining methods like modified Z.N. and safranine-methylene blue and 

immunoflourescence with monoclonal antibodies6,5,7.   

This study was undertaken to determine the relevance of various epidemiological 

factors in transmission of cryptosporidial infection in children with diarrhoea. The different 

epidemiological factors studied in this study were age, sex, socio-economic status and 

sociodemographic characteristics. 

 

MATERIAL AND METHODS: The present study was carried out in the Department of 

Microbiology for the detection of Cryptosporidium on stool samples from children attending the 

out-patient and in-patient sections of Department of Paediatrics at J. N. Medical College, AMU, 

Aligarh over a period of 15 months. A total of 240 children upto the age of 12 years suffering 

from acute, persistent and chronic diarrhoea were selected as cases. Fifty age and sex matched 

children attending the outpatient department of Paediatrics during the period of study with no 

symptoms of gastrointestinal disorder for a period of at least one month were selected as 

controls.  

A detailed history was taken after taking informed consent from one of the parents or 

guardians for socioeconomic status, breast-feeding, locality, source of water supply and types of 

latrines used and physical examination was done before collecting the stool specimen. All the 

samples were subjected to various diagnostic procedures like wet mount examination8, 

modified Z.N.9 and safranine-methylene blue staining methods10 and ELISA for the detection of 

Cryptosporidium.  

For statistical analysis, Chi-square and z tests were used. A p value of ≤0.05 was 

considered significant. 

 

RESULT: The wet mount examination and staining techniques were conducted on all the 240 

stool samples. ELISA test was performed for detection of Cryptosporidium antigen in 177 stool 

specimens. Out of 240 stool specimens processed for detection of Cryptosporidium species, 16 

were positive by the wet mount examination and 21 were positive by both the staining 

techniques. Out of 177 samples subjected to ELISA, 23 were positive. Since no ‘gold standard’ 

for the detection of Cryptosporidium oocysts in human stool specimens has yet been 

established 11, we considered cryptosporidiosis to be a definite diagnosis if the organisms were 

found in any two of the four techniques employed. There were 21 samples out of 177 for which 

confirmed identification was made by any two of the tests. The overall prevalence of 

Cryptosporidium was found to be 11.8% in this area. 

The highest prevalence of Cryptosporidium was found in the age group 0 – 2 years 

(57.14%) and no significant difference was found in the detection rates between the two sexes 
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(p>0.05) (Table I). The positivity of Cryptosporidium cases increased from 9.41% to 28.57% as 

the social class decreased from III to V. Thus the lower socioeconomic classes comprised of the 

maximum number of Cryptosporidium positive cases (Table II). Children who were bottle-fed 

showed high prevalence of infection (15.4%). Most of the patients who were positive were 

residing in rural areas and were using insanitary wells for purpose of drinking water. Majority 

of these patients were using insanitary latrines (16.7%) and 18.2% had animals at their 

residence (Table III). 

DISCUSSION: Cryptosporidium should be regarded as a major public health problem as there 

are reports of major outbreaks of cryptosporidiosis in the United States, the United Kingdom, 

and Australia due to contamination of drinking water supplies4,13. 

In this study, Cryptosporidium oocysts were detected in 21 (11.86%) children out of 

177 with diarrhoea and none of the controls. Cryptosporidium was found at a higher frequency 

in the lower socioeconomic classes. Saredi et al.2 and Nagamani et al.14 have also shown that 

majority of the children in their respective studies belonged to lower socioeconomic group. The 

prevalence of Cryptosporidium was higher in those children being or having been bottle-fed 

(15.4%) or receiving liquids or foods in addition to breast milk (12.3%) than those children on 

exclusive breast feeding (5.1%). This finding is in concurrence with the findings of other 

workers15,16,17. 

The rate of infection in children who lived in rural areas was 12.5% whereas in children 

from urban areas, it was slightly lower (11.2%). Similar rural to urban variations in infection 

rates is reported by Mahgoub et al.18 and Urbina et al.19 in their respective studies. This is 

attributed to the insanitary living conditions in slum areas – paucity of clean drinking water 

supplies, mixed dwelling habits (i.e. domestic/pet animals are kept near or inside the houses), 

improper sewage or waste disposal facilities, intake of contaminated food, etc.20. It was found 

that the rate of infection among those who drank from wells was 42.9%, compared to those who 

had access to hand pump (6.4%) and tap water (7.3%). No case was found in children who 

drank boiled or filtered water. Unsafe drinking water as a source of infection was reported by 

other workers also2,21,22.  

Close contact with animals has been found to be a predisposing factor for infection; the 

infection rate was 18.2% among children in close vicinity to animals in comparison with 9.8% 

among those who lived in compounds with no animals. Spread of Cryptosporidium from an 

animal source was documented in other studies also 18, 21. Among the children who went to open 

fields for disposal of excreta, the infection rate was 16% while it was 16.7% for insanitary 

latrine users. However, only 7.1% children who used sanitary latrines were infected. 

 

CONCLUSIONS: This study highlights the importance of sociodemographic factors affecting the 

rate of Cryptosporidium infection. The poor sanitary conditions prevailing in our country may 

contribute to the disease burden. Since there is no effective, specific therapy against infection 

with this parasite, preventive measures are of great importance. Such measures include 

extensive hand washing, avoiding direct contact with stool from animals or humans, avoiding 

the accidental ingestion of water used in recreational activities, and taking measures to ensure 

the safety of the drinking water.  
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TABLE I AGE AND SEX DISTRIBUTION OF CHILDREN EXCRETING CRYPTOSPORIDIUM (n=177) 

Age group (in 

yrs) 

Specimens examined Cryptosporidium detected 

Male (%) 

(n=95) 

Female (%) 

(n=82) 

Total 

0 – 2 96 7 (58.33) 5 (41.66) 12 (57.14) 

2 – 4 37 3 (60) 2 (40) 5 (23.81) 

4 – 6 17 1 (50) 1 (50) 2 (9.52) 

6 – 8 10 1 (50) 1 (50) 2 (9.52) 

8 – 10 8 0 0 0 

10 – 12 9 0 0 0 

Total 177 12 (57.14) 9 (42.86) 21 (11.86) 

 

Figures in parentheses indicate percentage 

 

TABLE II  DISTRIBUTION OF CRYPTOSPORIDIUM POSITIVE CASES IN RELATION TO SOCIO-

ECONOMIC STATUS* (n=177) 

Socio-Economic Class Total Cases Cryptosporidium Positive 

Cases (%) 

Class I (> Rs. 10,000) 13 2 (15.38) 

Class II (Rs. 5000 – 9999) 38 3 (7.89) 

Class III (Rs. 3000 – 4999) 85 8 (9.41) 

Class IV (Rs. 1500 – 2999) 34 6 (17.65) 

Class V (< Rs. 1500) 7 2 (28.57) 

Total 177 21 

 

Figures in parentheses indicate percentage 

*Modified Prasad’s Classification (Bhaskara Rao, 2002)12 
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TABLE III RATE OF INFECTION BY CRYPTOSPORIDIUM IN RELATION TO SOCIODEMOGRAPHIC 

CHARACTERISTICS 

  

Characteristics 

 

Total Cases (%) 

1. Diet 

i.Exclusively breastfed 

ii.Partially breastfed 

iii.Bottle fed 

 

2/39 (5.1) 

9/73 (12.3) 

10/65 (15.4) 

2. Locality  

 i.Urban 

ii.Rural 

10/89 (11.2) 

11/88 (12.5) 

3. Source of Water Supply  

 i.Insanitary well 

ii.Handpump 

iii.Tap water 

iv.Boiled/Filtered water 

12/28 (42.9) 

3/47 (6.4) 

6/82 (7.3) 

0/20 (0) 

4. Animals at residence  

 i.With  

ii.Without 

8/44 (18.2) 

13/133 (9.8) 

5. Place of defaecation  

 i.Field defaecation 

ii.Insanitary latrines 

iii.Sanitary latrines 

8/50 (16.0) 

7/42 (16.7) 

6/85 (7.1) 

 

Figures in parentheses indicate percentage 

 

 

 


