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Abstract

The prevalence of the diarrhoea disease caused by the water-borne pa@inggsporidiunandGiardiain KwaZulu-Natal, was
determined from pathology laboratory dafayptosporidiumand Giardia were found to be endemic in KwaZulu-Natal with
laboratory-confirmed incidences ranging from 2.9 to 3.7% and 2.9 to 3.0% respectively of diarrhoea samples submitted for
protozoan parasite analysis. Increases in the number of samples submit®gptosporidiumor Giardia analysis were
independent of the actual incidence of either protozoan pathogen. Female and male patients tested for cryptosporidilasis had sim
positive percentages while giardiasis was more prevalent in female pa&igpi®sporidiumandGiardia prevalence in children

under 5 years indicated th@typtosporidiunwas most prevalent (39.3%) in the <1 year age group @hileliawas most prevalent

inthe 3to 4 year age group (38.5%). A low percentageygitosporidiumandGiardia positive cases were recorded in symptomatic

(4.5% and 5.3% respectively) and asymptomatic (2.4% and 0.8% respectively) HIV patients. The inci@eym®sghoridium
andGiardia did not appear to correlate (Pearson’s correlation test) with climatic factors such as rainfall, season or year, possibly
indicating that water-borne transmission is not the predominant route and other factors such as personal hygiene, potable water
supply, sanitation and education probably have a more significant impact.

Introduction emerged as important causes of travelers’ diarrhoea suggesting a
common epidemiology involving contaminated water or food and
Inadequate water supply and sanitation are largely responsible fmor hygiene practices (Fayer and Ungar, 1986; Casemore, 1990).
more than 800 m. estimated cases of diarrhoeal disease and 4.5 mThe survival oCryptosporidiunoocysts in animal and human
associated deaths in developing countries every year (Esrey etfaleces is highlighted by the fact that 60% of oocysts were non-
1990). In South Africa more than 7 m. people (approximately 17%able after 176 d. Once in a receiving body of water (e.g. river) the
of the population) do not have access to an adequate potable wdferoff rate increases dramatically as the length of time
supply (Dept. Water Affairs and Forestry, 1999) and nearly 21 r@ryptosporidiumoocysts orGiardia cysts survive in water is
(54%) lack basic sanitation (Dept. Water Affairs and Forestrylependent on the temperature. After 176 d, 96% of oocysts stored
1996) that further highlights the potential of infection by waterbornig water in a laboratory flow-through system at room temperature
disease. At present updated figures for households with bagiere non-viable (Robertson et al., 199@jardia cysts have
sanitation are not available, but tools are being developed sarvived at least 77 d in water at less thaiCMhilst above 2,
monitor and evaluate the implementation of sanitation (Crowdegyst viability decreased after 3 d storage (DeRegnier et al., 1989).
1999). Although there are many causes of diarrhoea, the entddowever, high temperatures (above’@brender (oo)cysts in
protozoeCryptosporidium parvurandGiardia lambliahave been water non-infectious (DeRegnier et al., 1989; Fayer,1994). High-
recognised asimportant causes of both outbreak-related and sporgdic categories for infection by both protozoa include young
diarrhoea in humans (Casemore, 1990). Their major meansaffildren (< 5 years) and immuno-compromised patients (Current
transmission is the faecal-oral route (person-to-person) while watard Haynes, 1983). In South Africa 11 out of 110 children who
and zoonotic transmission are also of importanceGartiahas  were infected with cryptosporidiosis died, according to a study by
been reported to be sexually transmitted (Phillips et al., 198Moodley et al. (1991a) and relatively high mortalities in patients
Person-to-person transmission, particularly involving children angith diarrhoea due t@ryptosporidiurrhave also been reported by
cross infection from patient-to-patient and between patients afanith and Van den Ende (1986) (22.6%) and Wittenberg et al.
staff in hospitals is common (Casemore et al., 1997). Zoonoiit987) (23%). In economic terms, diarrhoeal disease in South
exposure occurs during farming of livestock particularly during thafrica is estimated to cost R 3 375 m./a and in KwaZulu-Natal
lambing and calving seasons, educational trips to farms and livestdtk’85 m./a (Pegram et al., 1998).
markets and during backpacking excursions (Kreier and Baker, The occurrence of cryptosporidiosis and giardiasis is probably
1987; Casemore, 1990). Companion animals, particularly cats amdher than recorded as only one in fourteen people with diarrhoea
dogs, have occasionally beenimplicated in human cryptosporidiogisSouth Africa seek formal treatment from a health practitioner,
(Casemore et al., 1997). Cryptosporidiosis and giardiasis hagknic or hospital every year, while approximately 43 000 South
Africans have been estimated to die every year from diarrhoea
(Pegram et al., 1998). Many symptomatic people do not seek
* To whom all correspondence should be addressed. medical treatment as they cannot get to a hospital or they visit
% (033) 341-1136; fax (033) 341-1501; e-mail: lan.Bailey@umgeni.co #@ditional healers. Medical treatment is also not sought if the
Received 18 February 1999; accepted in revised form 10 November 200f@ction is mild or due to ignorance of the symptoms.
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A need to determine the prevalence
of Cryptosporidiumand Giardia in
KwaZulu-Natal required a survey of
hospital and private pathology laboratory
recordings of their occurrence. Labo-

ratory-based surveys are, however, sub-

ject to a variety of biases; ascertainment
will inevitably vary according to
specimen selection criteria (clinical and
laboratory), diagnostic test method,
availability of facilities and reporting

systems (Casemore, 1991). This paper

presents the number of cryptosporidiosis
and giardiasis cases recorded from
January 1996 to March 1998. Results
were evaluated with regard to rainfall,
race, gender and distribution of
occurrence in children younger than five
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years of age. Results of the presence or The percentage of Cryptosporidium and Giardia positive cases recorded each month

absence of the protozoa in a group of
HIV positive patients with and without

diarrhoea, were evaluated and the
percentage occurrence was calculated.

Methods
Source of data

The information used in this study was
obtained from two government hospital
pathology laboratories and a private
pathology laboratory from January 1996
to March 1998. This represents 9.7%
(3/31) of laboratories in KwaZulu-Natal
that test foiCryptosporidiumand 6.0%
(3/50) of laboratories testing f@Giardia
(Haynes, 1998).

The study population varied with

respect to race and income as the private

pathology laboratory tests non-formed
stools from patients of a higher income
bracket and predominantly from the
White and Indian population in the
Durban and Pietermaritzburg metro
politan areas, while government hospita
test non-formed stools from patients ¢
various race and socio-economi
backgrounds within KwaZulu-Natal.
The test criteria required for the
analysis of stools fo€ryptosporidium
and Giardia at Government hospital
laboratories differed. The one laborator
tests all stools faCryptosporidiunwhile
Giardia analyses are only performed o
request from the doctor. The othe
government hospital laboratory tests ¢
stools received from patients younge
than two years of age or on request fro
the doctor for the presence Gfypto-
sporidium while Giardia testing is
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Figure 2
The percentage of Cryptosporidium and Giardia positive cases recorded each month from
January 1997 to March 1998

300

Percentage prevalence
w
Rainfall (mm)

> c =S
] S 3
= i

Apr
Nov

3]
)
o

Jan
Feb
Mar
Aug
Sep
Oct

Months (1996)

I .y ptosporidiosis T giardiasis —*— Rainfall

Figure 3

performed on all stools received. Th?he percentage prevalence of cryptosporidiosis and giardiasis, in patients tested, with respect

private pathology laboratory analyses
are performed foCryptosporidiumin
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14 20 statistical analysis
12 7
g 0 12 Pearson’s correlation coefficient was used to
% . examine possible relationships of the
& 8T 1% £ incidence oCryptosporidiunorGiardiawith
Py ol E respect to rainfall, month and year, from
;2; 710 s results recorded by laboratories in the
§ 4T Pietermaritzburg (inland) and Durban
5t | %0 (coastal) areas. The relationship between the
prevalence o€ryptosporidiumandGiardia
A was also examined.
s ¢ £ 2 £ 3 3 2 8§36 &2 & s g 2
Months (1997-1998) Results
‘_cryptosporidiosis Tgiardiasis —®— Rainfall ‘
Occurrence
Figure 4 During 1996, 2.9% (96/3 274) of patients
The prevalenpe of cryptospor_idiosis and giardiasis, in diarrhoea patients tested, who were tested for cryptosporidiosis were
with respect to rainfall from January 1997 to March 1998 tested positive while 3.0% (102/3 426) were
tested positive for giardiasis (Fig. 1).
w 50 From January 1997 to March 1998, 3.7%
% 0 (193/5 161) of stools analysed were tested
2 positive for Cryptosporidiumand 2.9%
- (135/4 683) were tested positive fiardia
g 20 ] (Fig. 2).
£ 10 —_—
5 o —1 . 1 ; Rainfall
<1 1-2 2-3 3-4 4-5
Age (years) Cryptosporidiumand Giardia occurred
throughout 1996 and monthly prevalence
Figure 5 varied between 0.7 to 5.1% and 0.9 to 5.3%
Distribution of cryptosporidiosis cases in diarrhoeic children under 5 years of age respectively (Fig. 3). Prevalence of crypto-
tested sporidiosis infections was higher in February,

April, July and December while giardiasis
non-formed stools of children younger than 5 years, or on requésfection prevalence was high in February, May and November.
from the doctor while stools are only analysed @ardia on  The number of diarrhoeal samples analysed increased during
request from a doctor or those tested for occult blood or reducidgnuary, August, September, October, November and December
agents. while high rainfall occurred in January, February, November and

The government laboratories in this study either staibecember.
Cryptosporidiunoocysts by the modified Ziehl-Neelsen technique  Cryptosporidiosis prevalence was high during January,
(Henricksen and Pohlenz., 1981) or by Sheather’s flotation (MoodI8&eptember, October and November of 1997 while giardiasis
et al., 1991b) while the private pathology laboratory uses th@evalence was higher during February, April, October and Novem-
phenol auramine O stain (Nichols and Thom, 1984). The cystsloér. The prevalence of diarrhoeal samples submitted for analysis
Giardiaare not stained but are detected using bright field microscopycreased during February, March, April and May while rainfall
(Wahlquist et al., 1991). increased in January, March, April and November. During 1998

Data indicating positive and negati@ryptosporidiumand  CryptosporidiunandGiardiacases were more prevalentin February
Giardia results were used to determine the prevalence of tled March while diarrhoeal prevalence and rainfall also increased
protozoa (Figs. 1 and 2). during these months.

Rainfall data Age

Rainfall data were compared with seasonal variation in th@f the cryptosporidiosis cases recorded for children <5 years, the
occurrence o€ryptosporidiumandGiardia. The assumption was highest percentage (39.3%) (1100/2 800) occurred in the < 1 year
made that high runoff from faecally contaminated land or farrage group (Fig. 5) with the fewest cases occurring in the 1 to 2 year
slurry can contaminate water sources resulting in the infection afid 2 to 3 year age group (200/2 800).
those using the water further downstream. The race distribution of cryptosporidiosis cases varied with
Rainfall for each month from January 1996 to March 1998 wasspect to age and gender (Table 1). Black male children had the
averaged from data collected at two points namely Durban HeigHttigghest incidence d@ryptosporidiumin all age groups < 5 years,
Waterworks, Durban (coastal) and Darvill Wastewater Works @xcept the 1 to 2 year and 4 to 5 year age group. Black female
meteorological station), Pietermaritzburg (inland). children had the highest occurrence of cryptosporidiosis in all age
groups except the 4 to 5 year age group. White male cases were
predominantin the 1 to 2 year age group while Asian male children
had the highest occurrence in the 4 to 5 year age group. An equal
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Distribution of giardiasis
cases in diarrhoeic
children under 5 years of

age tested
Age (years)
TABLE 1
Distribution of Cryptosporidiosis cases within the < 5 year age groups
Age Percentage Cryptosporidiosis cases
(years) for each gender and race
Male Female
Black White Asian Black White Asian
<1 45.8 20.8 33.3 75 16.7 8.3
(110/240) (50/240) (80/240) (90/120) (20/120) (10/120
lto2 26.1 52.2 21.7 56.7 10.0 333
(60/230) (120/230) (50/230) (170/300 (30/300 (100/300)
2t0 3 100 N/d N/d 50 33.3 16.7
(20/20) (30/60) (20/60) (10/60)
3to4 50 25 25 66.7 N/d 33.3
(20/40) (10/40) (10/40) (20/30) (20/30)
4t05 N/d 33.3 66.6 50 50 N/d
(10/30) (20/30) (20/40) (20/40)
N/d = no data recorded

TABLE 2
Percentage Cryptosporidium cases for each
gender and age group
Age group Percentage Percentage
(years) male (%) female (%)
(sample size) (sample size)
<1 66.7 33.3
(240/360) (120/360)
1to2 30.3 69.7
(230/760) (530/760)
2t03 25.0 75.0
(20/80) (60/80)
3to4 57.1 42.9
(40/70) (30/70)
4t05 42.9 58.2
(30/70) (40/70)

60 ISSN 0378-4738 = Water SA Vol. 27 No. 1 January 2001

number of positive cases were present in Black female and White
female children between 4 and 5 years of age (Table 1).

The proportion of males and females in each age group is
shown in Table 2. Overall, 41.8% (560/1 340) of children under the
age of 5 years who had cryptosporidiosis were male and 58.2%
(780/1 340) were female.

The highest occurrence (38.5%) (500/1 300) of giardiasis cases
was in the 3 to 4 year age group (Fig. 6) while the lowest number
of cases occurred in the 1 to 2 year age group (100/1 300).

Within each age group, the distribution of giardiaisis cases
differed with respect to race and gender (Table 3). The highest
number of giardiasis cases occurred in Black male children between
4 and 5 years (100%) and Black female children < 1 year (100%),
3 to 4 year (83.3%) and 4 to 5 year age groups (100%). In the 1 to
2 year age group, White male children (75%) and Asian female
children (55.6%) had the highest incidence of giardiasis (Table 4).

Of the giardiasis positive children <5 years of age, 32.5% were
male (130/400) and 67.5% were female (270/400). The proportion
of males and females with giardiasis is shown in Table 4.

Overall, 32.5% (130/400) of children under the age of 5 years
who had giardiasis were male and 67.5% (270/400) were female
(Table 4).
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TABLE 3
Distribution of giardiasis cases within the < 5 year age groups
Age Percentage giardiasis cases
(years) for each gender and race
Male Female
Black White Asian Black White Asian
<1 50 N/d 50 100 N/d N/d
(10/20) (10/20) (10/10)
lto2 12.5 75.0 12.5 11.1 33.3 55.6
(10/80) (60/80) (10/80) (10/90) (30/90) (50/90
2t03 N/d N/d N/d 50 50 N/d
(10/20) (10/20)
3to4 50 50 N/d 83.3 8.3 8.3
(10/20) (10/20) (100/120) (10/120) (10/120
4t05 100 N/d N/d 100 N/d N/d
(20/10) (30/30)
N/d = no data recorded
Race group
TABLE 4
The race group of only 64% of patients, tested by the pathology | Percentage giardia cases for each gender and
laboratories, for cryptosporidiosis was recorded (2 690/4 201), of age group
which 93% were Black (2 502/2 690), 2.5% were Asian (67/2 690)
and 5% were White (134/2 690). Of the 151 cryptosporidiosis | Age group Percentage Percentage
positive cases, 75.5% were Black (114/151), 13.2% were Asian male (%) female (%)
(20/151) and 11.3% were White (17/151). Within race groups,
however, 4.6% of Black patients (114/2 502), 12.7% of White <1 66.7 33.3
patients (17/134) and 29.9% of Asian patients (20/67) tested for (20/30) (10/30)
cryptosporidiosis were positive.

The race group of only 56.8% of patients who were tested by lto2 4r.1 52.9
the pathology laboratories for giardiasis were recorded (3 250/5 (80/170) (90/170)
720), of which 80.8% were Black (2 626/3 250), 7.0% were Asian
(227/3 250) and 12.2% were White (396/3 250). OfGiierdia 2t03 N/d 100
positive patients, 80.9% were Black (76/107), 14.9% were White (20/20)
(14/107) and 4.3% were Asian (4/107). Within race groups 2.9%

(76/2 626) of Black patients tested positive for giardiasis while 3to4 14.3 85.7
3.5% (14/396) of White patients tested positive and 1.8% (4/227) (20/140) (120/140)
of Asian patients tested positive.

4105 25.0 75.0
Gender (10/40) (30/40)
From data that recorded the gender of the patient, 47.7% (210/440)]  N/d = no data recorded

of females had cryptosporidiosis compared to 52.3% (230/440) of
males while 63.6% (140/220) of female cases and 36.4% (80/220)

of males tested positive for giardiasis. Each gender was furthdhv
divided into age groups as shown in Tables 5 and 6.

Cryptosporidiosis cases were predominant in males in the 5@ the HIV patients who exhibited diarrhoea, 4.5% (6/133) were
10 and 30 to 50 year age groups while female cases were highese#ied positive for cryptosporidiosis (symptomatic) while 2.4% (3/
the 10 to 20 and 20 to 30 year age groups (Table 5). The high&g#) without diarrhoea had oocysts in their stools (asymptomatic).
number of giardiasis cases for males was recorded in the 30 toS#ven of the 133 HIV patients with diarrhoea (5.3%) (symptomatic)
year age group while female cases were predominant in the 5 tol@! giardiasis while about 0.8% (1/124), without diarrhoea, were
and 10 to 20 year age groups (Table 6). Giardia positive (asymptomatic).
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Discussion
TABLE 5

Distribution of cryptosporidiosis cases with Laboratory-based survey
respect to gender and age

The recording of data associated v@ttyptosporidiunandGiardia

Age (years) Percentage cryptosporidiosis testing by most laboratories was found to be insufficient. Often
cases for each gender and age group only samples that tested positive were recorded. Only 20% of the
data recorded made reference to race or gender or to the age of the
Male Female patient.
The rates of stool positivity vary according to diagnostic
51010 21?20 N/d techniques employed (Bogaerts et al., 1984; Crawford and
(20/20) Vermund., 1988) making it difficult to gain an accurate picture of
incidence rates or of prevalence. However, the data do indicate the
101020 N/d 100 ubiquity of the parasite (Current, 1994). Reports of laboratory-
(30/30) confirmed Cryptosporidiumincidence in developed countries
generally yield figures of approximately 1-2% overall (Fayer and
201030 44.4 55.6 Ungar, 1986).Cryptosporidiumrates are generally higher in
(40/90) (50790) developing countries (2.5 to >30%; mean 8.5%), especially in
children younger than 2 years, where it may be symptomatic or
30 to 50 75.0 25.0 asymptomatic (cited by Casemore et al., 1997). Similarly
(30/40) (10/40) CryptosporidiumandGiardia results in KwaZulu-Natal were 2.9

t0 3.7% and 2.9 to 3.0% respectively indicating that infection due
to these protozoa is endemic.

Pathology laboratories should be encouraged to include
Cryptosporidiundiagnostic techniques with the routine diagnosis
of stool specimens as 62% (31/50) of laboratories are unable to test
TABLE 6 for CryptosporidiumThere is a need for conformity in testing and
a standard diagnostic test needs to be devised so that the results are
comparable countrywide, a view shared by Moodley et al. (1991b).
Recording of socio-economic data would also provide further

N/d = no data recorded

Distribution of giardiasis cases with respect to
gender and age

Age (years) Percentage giardiasis cases information fpr use in investigating_the causes or contributing
for each gender and age group factors affecting the prevalence of diseases.
The total number of diarrhoeal cases submitted for analysis to
Male Female provincial hospital laboratories from January 1996 to March 1998,
is not available. However, surveillance data have been collected
51010 42.9 57.1 from April 1998 to date (Taylor, 1999). From this data it can be
3/7) 417) estimated that a total of 15 828 cases are probably submitted for
analysis each year. If all cases submitted were tested for
10to 20 25.0 75.0 Cryptosporidiumand Giardia, in addition to bacterial analyses,
(1/4) (3/4) there is the potential for 540 cryptosporidiosis cases and 461
giardiasis cases per annum in KwaZulu-Natal, based on the data
20to 30 N/d N/d collected from the three laboratories used in this study. However,
the cases that are sent for analysis could be a small proportion of
30 to 50 83.3 16.7 diarrhoeal prevalence in KwaZulu-Natal and the prevalence of
(10/12) (2/112) CryptosporidiumandGiardia could be far greater.
N/d = no data recorded Occurrence and rainfall

CryptosporidiumandGiardia occurred throughout each year and
the monthly incidence varied between 0.7 to 6.8% and 0.7 to
Statistical analysis 11.8%, of diarrhoeal cases submitted for protozoan analysis,
respectively (Figs. 3 and 4).
The distribution of the data was tested and found to follow the Poissoitligh numbers ofCryptosporidiumand Giardia cases were
distribution. The incidence ofryptosporidiumor Giardia was generally recorded during the summer rainfall months of November,
found to be not significantly related to climatic factors suchRecember, January, February and March each year, although the
rainfall, month or year, despite the large sample size (8 435 fintidence of either disease did not correlate statistically with
January 1996 to December 1996 and 8 109 from January 198aintall. Giardiawas found to be more prevalent, although sporadic
March 1998)CryptosporidiunandGiardiawere also not significantlyoutbreaks oCryptosporidiumoccurred every year. It is possible
related (p < 0.05). This points, therefore, to some other factotiig), contamination of rivers by stormwater runoff, containing
social or environmental, which are controlling the incidence of thiesees of infected humans and animals, resulted in the higher
diseases. numbers of cryptosporidiosis and giardiasis cases during high
rainfall months, if water transmission occurred. Moodley et al.
(1991a) also foun@ryptosporidiuninfections in children, admitted
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to a hospital in Durban, KwaZulu-Natal, to be more prevalerlV
during high rainfall seasons.

Results from the analysis of diarrhoea samples indicated thatow percentage oEryptosporidiumandGiardia positive cases
cholera, salmonella, amoebic dysent&fyigella,or enteropathic were recorded in the HIV patients sampled, but the percentages
E.coliwere often the cause of diarrhoea in samples testing negatwere similar in both symptomatic and asymptomatic patients.

for Cryptosporidiunor Giardia. AsymptomaticCryptosporidiuninfections have been documented
previously in AIDS cases (Zar et al., 1985). The prevalence of
Age asymptomatic infections has not been determined and its potential

may be underestimated. The 4.5% positive cases for cryptospo-
The difference in prevalence of the two diseases was dependentidiosis in HIV patients were comparable with 4.2 to 6.2% reported
the accurate recording of data that was often limited and therefdrg Sorvillo et al. (1994).
may not represent the actual occurrence within the age groups.
Cases of cryptosporidiosis were found to be most prevalent in tBeatistical analysis
< 1 year age group whereas Walters et al. (1988) found 100%
positivity for cryptosporidiosis (8/8) in the <1 year age groups rainfall, season or year did not appear to be correlated with the
attending a day-care centre in Durban. Surveys in the Unit@devalence ofryptosporidunorGiardia, water-borne transmission
Kingdom and in some developing countries have also fourdbes not appear to be the primary route and other factors such as
Cryptosporidiumto be common in children <1 year (Casemorepersonal hygiene, sanitation, education or potable water availability
1990). High occurrence of cryptosporidiosis infection in childreprobably have a more significant impact on the incidence of these
< 2 years of age is consistent with the findings of others such diseases.
Shahid et al(1988) and Smith and Van den Ende (1986) who
analysed samples from Bangladesh and Durban respectively. Conclusions

This high occurrence of cryptosporidioisis may be attributed to
malnourished babies with immunocompromised systems, CryptosporidiumandGiardia were found to be endemic in
unsterilised feeding bottles or faecal-oral transmission by care- KwaZulu-Natal with laboratory-confirmed prevalence ranging
givers who change the baby’s nappies. Faecal-oral transmission by from 2.9 to 3.7% and 2.9 to 3.0%, of cases submitted for
care-givers has been reported by others (Walters et al., 1988).  analysis, respectively.

The high occurrence @iardia in the 3 to 4 year age group « Cryptosporidiumand Giardia prevalence did not appear to
could be as a result of faecal-oral transmission particularly at correlate statistically with rainfall, month or year indicating
créches where children play together in sand-pits and handle toys. that water-borne transmission is notimportant and other factors
In rural situations this infection may arise as a result of contact with such as personal hygiene, potable water supply, sanitation and
animals. Contaminated water could also be a major source (Nimri education probably have a more significant impact on their
and Batchoun, 1994). incidence. However, the graphs appeared to indicate that

Parents, care-givers, créches and hospital personnel need to beprevalence of diarrhoea and infection increased when rainfall
well-informed of the risks of transmission in order to prevent the increased.

spread of infection. ¢ Increases in the number of diarrhoeal samples submitted for
Cryptosporidiunor Giardia analysis were independent of the
Race prevalence of either protozoan pathogen.

* Overall, female and male diarrhoeal patients had similar
Although alarger portion of the Asian and White race groups tested percentages of cryptosporidiosis while giardiasis was more
positive for cryptosporidiosis and giardiasis compared to the Black prevalent in female patients. However, the prevalence of both
patients, the sample size of the Black population was approximately diseases for each gender differed with respect to age.
ten times greater. It is possible that fewer Asian and White people CryptosporidiumandGiardia prevalence in children younger
suffer from diarrhoea or are not tested for the aetiology of diarrhoeal than 5 years indicated tf@typtosporidiunwas most prevalent
disease, but are merely prescribed anti-diarrhoeic medicines. (39.3%) in the <1 year age group whiardia was most

However, overall a higher percentage of Black patients were prevalent in the 3 to 4 year age group (38.5%).

tested positive fo€ryptosporidiumandGiardia. This is probably < In cryptosporidiosis positive children < 5 years of age, 41.8%
due to socio-economic conditions, as many people in KwaZulu- were male and 58.2% were female while 32.5% of giardiasis
Natal do not have access to an adequate potable water supply orpositive children were male and 67.5% were female.

sanitation. * A low percentage o€ryptosporidiumand Giardia positive
cases were recorded in symptomatic (4.5% and 5.3%

Gender respectively) and asymptomatic (2.4% and 0.8% respectively)
HIV patients.

Male and female patients tested for cryptosporidiosis had similar Clear recording and storage of data including gender, age, race,
positive percentages. Giardiasis, on the other hand, was found to beenvironment (location) and socio-economic factors of the
more prevalent in female patients tested. A study of hospitilized patients are essential so that trends and outbreaks may be easily
childrenin Delhifoun€ryptosporidiuninfection to be predominant identified.

in males (Mahajan et al., 1992) while an increased prevalence was Detection techniques need to be enhanced and standardised so
found for females in Nigeria (Okafor and Okunji, 1994). In rural  that results can be comparable.

communities of developing countries, UNICEF found that girls

may be more susceptible to diarrhoeal disease as they are often fed

less, given less nutritious food, provided with less health care and

given more work (Doyle, 1995).
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