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A b s tra c t—  This s tu d y  w a s  c o n d u c te d  to  d e te rm in e  th e  

p ro p o r t io n  o f  C ry p to s p o r id iu m  a n d  G ia rd ia  in fe c te d  

ch ild re n  less th a n  1 2  yea rs  o f  ag e  w ith  d ia r rh o e a  a n d  to  

id e n t ify  th e  sou rce  o f  d r in k in g  w a te r, le v e l o f  h yg ie n e  in  

f o o d  p re p a ra tio n  a n d  h a n d  w a s h in g  p ra c tic e s  o f  

m o th e rs /c a re ta k e rs  o f  c h ild re n  w ith  d ia rrh o e a . C h ild ren  

w h o  a tte n d e d  to  th e  La dy  R id g e w a y  H o sp ita l, C o lo m b o  0 8  

w ith  d ia r rh e o a  d u r in g  A u g u s t to  O c to b e r 2 0 1 2  w e re  

e n ro lle d  in to  th e  s tu d y . 1 4 5  s to o l s a m p le s  w e re  c o lle c te d  

a n d  te s te d  th e m  u s in g  M o d if ie d  Z ie h l N ee lsen  s ta in  f o r  

C ryp to sp o rid iu m  sp p  a n d  m ic ro s c o p y  o f  s a lin e  a n d  io d in e  

w e t m o u n t a n d  F o rm a l e th e r  s e d im e n ta t io n  te c h n iq u e  f o r  

g ia rd ia s is  a n d  o th e r  p a ra s it ic  in fe c tio n s  in  th e  la b o ra to ry . 

In te rv ie w e r  a d m in is te re d  q u e s tio n n a ire  w a s  use d  to  

c o lle c t a b o ve  s ta te d  d a ta .C ry p to s p o rid iu m  sp p  w e re  

d e te c te d  in  4 8  (33% ) o u t  o f  1 4 5  s to o l sam p les. There  w e re  

n o  p o s it iv e s  f o r  g ia rd ia s is . C h ild ren  w h o  w e re  m o re  th a n  

1 2  m o n th s  o f  a g e  w e re  m o re  in fe c te d  w ith  

C ry p to s p o r id iu m  c o m p a re d  to  c h ild re n  w h o  w e re  less 

th a n  1 2  m o n th s  in  ag e  (p =<0 .05 ). The le v e l o f  h yg ie n e  in  

f o o d  p re p a ra tio n  w a s  a d e q u a te  in  74%  o f  th e  

• m o th e rs /c a re ta k e rs . C o rre c t h a n d  w a s h in g  p ra c tic e s  h a d  

be en  a d o p te d  b y  91%  o f  m o th e rs /c a re ta k e rs . 73%  o f  

fa m ilie s  use p u b lic  ta p  w a te r  as th e ir  s o le  sou rce  o f  w a te r  

a n d  th e y  use e ith e r  b o ile d  c o o le d  w a te r  (95% ) o r  f i l te r e d  

w a te r  (5% ) f o r  d r in k in g  p u rp o se . A lth o u g h  d ia r rh o e a  

a sso c ia te d  w ith  p a ra s it ic  in fe c tio n s  is  less seve re  

c o m p a re d  to  b a c te r ia l o r  v ira l e t io lo g ic a l d ia rrh o e a , 

p re se n ce  o f  C ryp to sp o rid iu m  sp p  in  d ia r rh o e ic  sam p les  

in d ic a te  th e  im p o rta n c e  o f  te s t in g  s to o l sa m p le s  f o r  

c ry p to s p o rid io s is  in  ro u t in e  d iagnos is . O u r re su lts  in d ic a te  

a  h ig h e r  p ro p o r t io n  (33% ) o f  C ry p to s p o r id iu m  sp p  in  s to o l 

sa m p le s  c o lle c te d  f r o m  c h ild re n  w ith  d ia r rh o e a l illness  

c o m p a re d  to  th e  o th e r  s tu d ie s  c o n d u c te d  lo c a lly  in  re c e n t 

a n d  decades ago . In  th e  absence  o f  a n  e ffe c tiv e  

t re a tm e n t  to  e ra d ic a te  c ry p to s p o rid io s is  f r o m  th e  p a tie n t,  

a t te n t io n  s h o u ld  b e  p a id  f o r  p re v e n t iv e  m easures.

K e y w o rd s —  C ry p to sp o rid iu m , G ia rd ia , d ia r rh e o a

I. INTRODUCTION

D iarrhoea is th e  passage o f 3  o r m ore loose or liquid 

stools per day, o r m o re  freq u en tly  th an  is norm al fo r  th e  

individual (W H O , 2 0 1 2 ). D iarrhoea can be th e  presenting  

sym ptom  o f va rie ty  o f  aetiological factors including  

infections. Infectious causes o f d iarrhoea are  bacteria , 

viruses and parasites (W H O , 2 0 1 2 ). G ia rd ia  in te s t in a lis  

and C ry p to s p o r id iu m  p a rv u m  w e re  th e  com m onest 

parasitic cause o f d iarrhoea in developing countries  

(Snelling e t  a l., 2 0 07 ).

A cute childhood diarrhoea is on e o f th e  leading causes o f 

childhood m orb id ity  and m o rta lity  in developing  

countries (N krum ah and N guah, 2 0 1 1 ). According to  

studies done in developing countries such as India, 

G hana, M exico  and U ganda parasitic d iarrho ea in 

children is m ainly du e to  G ia rd ia  in te s t in a lis  and  

C ry p to s p o r id iu m  p a rv u m fN k ru m a h  a n d  N g u a h , 2011 , 

A jja m p u r  e t  a l., 2 0 10 , S anchez-V ega e t  a l., 2 0 06 ).

C p a rv u m  a coccidian parasite , is know n to  cause 

childhood diarrhoea and trave llers ' d iarrhoea (Jelinek e t  

al., 1 9 97 ). In o therw ise healthy individuals, it m ay m ostly  

pass unnoticed o r  m ay cause se lf-lim iting w a te r  borne  

diarrhoea w h ereas im m unocom prom ised patien ts m ay  

su ffer fro m  severe life th re a ten in g  episodes o f d iarrhoea  

(G reenw ood e t  al., 20 07 ).

G .in te s tin a lis  (Syn. G ia rd ia  la m b lia )  a flagella te  inhabiting  

th e  du od enu m  and up per je ju n u m , causes giardiasis 

com m only affecting children (G endrel e t  al., 2 0 0 3 ). In 

m ost o f  th e  instances th e  in fection leads to  

asym ptom atic  carriage. G .in te s tin a lis  can cause both  

acute and chronic d iarrhoea.A cute giardiasis presents  

w ith  d iarrhoea subsequently developing nausea, 

vom iting , b loating , w e ig h t loss and s teato rrho ea etc. 

(Ichhpujani and Bhatia, 2 0 02 ). In testinal M a labsorption
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m ay occur a t tim es severe enough to  cause retardatio n  o f 

grow th and develo pm en t (Ichhpujani and Bhatia, 2002).

According to  annual health bu lletin in year 2012, 

intestinal infectious diseases are th e  11th leading cause 

o f hospitalization in Sri Lanka (M in is try  o f health , 2012). 

In th a t year 35%  o f cases w h o  w ere  hospitalized due to  

in testinal infectious diseases w e re  children age o f four  

years old or less (M in is try  o f  health , 2 0 12 ). Each episode  

o f d iarrhoea deprives th e  child o f th e  nu tritio n  necessary 

fo r  th e  g row th , which finally  leads to  m alnutrition  (Gulati, 

2010). A lthough, d iarrhoea associated w ith  parasitic  

infections is less severe com pared to  d iarrhoea due to  

bacterial and viral causes, Perera e t al (1 999) have 

m ention ed th a t m alnu tritio n  is m ore prevalen t in 

children w ith  d iarrhoea due to  parasitic causes com pared  

to  bacteria l and viral causes (Perera e t al., 1999).

II. METHODOLOGY

This study was conducted to  d e te rm in e  th e  proportion o f 

C ry p to s p o r id iu m  spp  and G ia rd ia  sp p  am ong children less 

th an  12 years old w ith  d iarrhoea to  identify  th e  

im portance o f laboratory investigation o f diarrhoeic stool 

samples fo r parasitic infections and to  study th e  source o f 

drinking w ate r, level o f hygiene in food preparation and  

hand washing practices o f  m others/caretaR ers o f  children  

w ith  d iarrhoea. Children w h o  atten d ed  to  th e  Lady 

Ridgeway Hospital fo r  children w ith  d iarrheoa during  

S eptem ber to  N ovem b er in year 20 12  w e re  enro lled into  

th e  study. The Lady R idgeway hospital fo r children is th e  

m ain te rtia ry  hospital fo r  children in Sri Lanka and is 

located in a highly populated area o f people belonging to  

all level o f social categories.

M o th ers /care takers  o f th e  children w h o visited  

ou tp a tie n t d ep artm en t o f th e  Lady Ridgeway hospital fo r  

oral rehydration tre a tm e n t w e re  in terv iew ed w ith  a 

questionnaire to  ga ther in form ation , including th e  source 

o f drinking w ate r, level o f hygiene in food preparation  

and hand washing practices.

Sub samples w ere  taken fro m  th e  faecal samples sent to  

th e  hospital laboratory fo r  routine investigations and  

processed using M o d ified  Ziehl Neeisen stain fo r  

C ry p to s p o r id iu m  sp p  and d irect m icroscopy o f saline and  

iodine w e t m oun t and Form al e th e r  sedim entation  

techn ique fo r  protozoans and he lm inth  in th e  laboratory  

a t M edica l research institute , Colom bo-8. .

III. RESULTS

145 stool samples w ere  processed fo r th e  detection o f 

parasitic infections in children w ith  d iarrhoea. One  

sam ple was positive fo r  lo d a m o e b a  b u sch lli as an 

accidental finding and th e  sam e sam ple was positive fo r  

C ry p to s p o r id iu m to o .  There w ere  4 8  (33.1% ) faecal 

specim ens which w e re  positive fo r  C ry p to sp o rid iu m  spp. 

Children w h o w e re  m ore th an  12 m onths o f age w ere  

m ore in fected w ith  C ry p to sp o r id iu m  sppcom pared to  

children w h o  w ere  less than 12 m onths in age (p=<0.05 , 

p= 0 .0 00 ). M a le  children w ere  m ore in fected com pared  

to  fe m a le  children [p=<0.05 , p =0 .030)].

Table 1. D istribution o f cryptosporidiosis am ong children  

in d iffe ren t age categories

Cryptosporidiosis de tec ted  

b y  m o d ified  Zh ie l-N eelson  

stain  m eth o d '

Age categories P ositive (% ) N eg ative  (% )

Less than one year old 13 (27.1% ) 58  (59.8% )

O ne year old 15 (31.2% ) 17 (17.5% )

Tw o years old 2 (4.2% ) 5 (5 .2% )

Th ree years old 6  (12.5% ) 2 (2.1% )

Four years old 5 (10.4% ) 1 (1.0% )

Five years old 1 (2.1% ) 4  (4 .1% )

Six years old 0 (0 % ) 1 (1 .0% )

Seven years old 1 (2.1% ) 4  (4.1% )

Eight years old 1 (2.1% ) 4  (4 .1% )

N ine years old 2 (4 .2% ) 0 (0 % )

Ten years old 2 (4 .2 % ) 0  (0%)-

Eleven years old 0 (0 % ) 1 (1 .0% )

Total 4 8  (100% ) 97  (100% )

W h en  th e  in terv iew ed m oth ers /caretakers  w ere  

considered only 3% has had no fo rm al education. 

M a jo rity  (84% ) o f m oth ers /care  takers had a good 

educational back ground. N early ha lf o f th e  study group
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w as fro m  fam ilies w ith  an incom e level b e tw een  Rs.

10,000-20,000.

Table  2 Sources o f drinking w a te r

M a in  w a te r  source Frequency

Public ta p /p ip e d  w a te r 73

P rotected dug w ell o r spring 24

U np ro tected  w e ll o r spring 2

River o r stream 1

Total 100

M a jo rity  (73% ) o f in terv iew ed fam ilies use public tap  

w a te r  as th e ir  sole source o f w a te r . All th e  m o th ers /ca re  

takers said th a t th e y  use e ith e r boiled cooled w a te r  (95% ) 

o r filte red  w a te r  (5% ) fo r  drinking purpose. Th e  tru th s  o f 

these statem ents  w e re  d ifficu lt to  assess objectively  

during th e  short period o f th is  study.

According to  th e  scoring system , 74%  show ed excellent 

practices in fo od  preparation  and handling w h ile  on ly 1%  

showed poor practices. In case o f hand washing 91%  

showed excellent and 2% show ed po or practices.

IV. DISCUSSION

Th e prevalence o f Cryptosporidium  repo rted  fro m  th e  

sam e study setting in 19 99 , w as 2.7%  am ong children  

w ith  d iarrhoea and 0.4%  in th e  control group (P erera e t 

al., 1999). Giardiasis had been present only in 0 .9%  o f 

children w ith  d iarrhoea and none in th e  contro l group  

(P erera e t  a l., 19 99 ). Sirisena e t al., repo rted  5.7%  o f  

C ryp to sp o rid iu m  in fection am orig children w ith  d iarrhoea  

and all th e  positive cases w e re  less th an  3 years old 

(Sirisena e t  al., 2 0 1 4 ). Presence o f C ry p to s p o r id iu m  

oocysts and G ia rd ia  cysts had been rep o rted  fro m  all 

sources o f drinking w a te r  in Southern area o f Sri Lanka 

(S hortt e t  al., 2 0 0 6 ). Th e prevalence o f intestinal 

parasites had been 4 .5 4%  in d iarrhoeal stools bu t w ith  no 

cases o f Cryptosporidiosis in a hospital based study  

conducted am ong children in th e  N orth ern  p a rt o f  Sri 

Lanka (Suhail and M o re l, 2 0 l i ) .

is less com pared to  previous studies, bu t th e  m ost likely  

explanation  is th a t w e  w ould  have missed th e  positive  

cases as w e  tes ted  on ly o n e  stool sam ple per child.

Th e d ifferen ce observed in th e  studies o f  Perera e t  al, 

19 99  and Sirisena e t  al, 2 0 1 4  and th e  o u r study m ay be  

due to  Population congestion in C olom bo can bring th e  

hygienic standards to  low  levels and in such an  

en v iron m en t, access to  safe w a te r  can be a prob lem  

faced by th e  residents favouring th e  increase o f C p a rv u m  

in fection . H ow ever, th e  responses given by th e  

m oth ers /ca re takers  on en qu iry  did n o t fa vo u r this  

concept. Th ere  is a possible discrepancy b e tw ee n  th e  

an sw er given to  a researcher and th e  real situation a t 

hom e. A  seasonal varia tion  o f  th e  prevalence o f  

C p a rv u m  in fection m ay also occur w ith  rain fa ll (M anson, 

18 91 ).O u r study w as conducted during a t im e  w h en  Sri 

Lanka w as experiencing heavy rains and floods and  

th e re fo re  it m ay have had som e e ffec t on  th e  higher 

n u m b er o f cases.

During m icroscopy o f th e  faecal w e t sm ears w e  did no t 

observe any eggs o f in testinal he lm inth  am ong these  

children w ith  d iarrhoea, except on e  case o f  E n te ro b iu s  

ve rm icu la r is . This could be a result o f th e  liberal use o f  

an the lm in th ic  drugs due to  th e  lo w  cost as an over th e  

co un ter m edicine, availab ility fro m  go vernm en t hospitals 

fre e  o f  charge, and aw areness o f health  hazards caused  

by he lm in th  infections. On th e  o th e r hand 48%  o f th e  

children in o u r w e re  less th an  12 m onths age category  

and chances o f ge ttin g  in testina l parasitic infections in 

th is group are  less com pared to  children > 1 2  m onths o f 

age as th e y  w e re  un der breast feed in g  until th e y  are  six 

m onths old and th e  chances o f consum ption o f 

co ntam in ated  fo od  a re  less likely to  occur.

A lthough, d irec t fluorescent an tib ody testing  (DFA) 

m eth o d  is used as th e  bench m ark  te s t fo r th e  diagnosis 

o f cryptosporidiosis, com m ercially availab le antigen  

detection  im m unoassay tests can be used instead o f DFA 

since these m ethods are  m ore diagnostically sensitive  

com pared to  m icroscopic exam ination  (P a in ter e t al., 

2 0 15 ). A  m ore sensitive testing m ethod fo r  th e  diagnosis 

process o f C ryptosporidium  spp, o th e r  th an  m icroscopy 

w as n o t used and correlates o f clinical da ta  w ith  th e  

presence o f cryptosporidiosis w e re  no t m ade due to  Lack 

o f availab le d a ta , resources and tim e  since th is  study w as  

done in undergraduate  level. A bove m ention ed  reasons 

can be m ention ed as lim ita tions o f th is study.
In ou r study, w e  did n o t g e t any positives fo r  G. la m b lia .  

This m ay be du e to  e ith e r actual prevalence o f G .la m b lia
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M edical professionals should pay m ore a tten tio n  to  

Cryptosporidium sppespecially bearing in m ind th e  non

availability o f an effective tre a tm e n t fo r it and th e  rising 

num ber o f im m unocom prom ised individuals w h o are at 

risk o f developing severe life th reaten ing  episodes of 

diarrhoea in Cryptosporidium sppinfection. This should 

also aw aken th e  researchers and experts in th e  fie ld to  

do large scale survey w ith  a confirm atory diagnostic tool 

to  find th e  prevalence am ong d iffe ren t age groups and  

individuals w ith  norm al and com prom ised im m unity in Sri 

Lanka.

V. CONCLUSION

Proportion o f Cryptosporidium sppinfection am ong  

children w ith  d iarrhoea is high in this population. 

T h erefo re  w e  conclude th a t th e  proportion of 

Cryptosporidium sppinfection has increased over th e  

years irrespective o f b e tte r  life styles o f present day Sri 

Lankans.

The de term ination  o f hygienic practices in food  

preparation and handling o f m o th e r / caretaker o f the  

child was done using th e  questionnaire. BUT th e  reliability  

o f th e  responses is highly doubtfu l and an objective  

assessment o f th e  situation in th e  fo rm  o f hom e visits 

w ould have been m ore appropria te.
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