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Abstract :

Aims : Current study aims to investigate risk sociodemographic risk factors associated with
cryptosporidium parvum infection in diarrheic children under five years in Baqubah-Diyala
province

Methods : fecal samples were collected from (100)diarrheic children .Samples were stained by
Lugol's iodine solution; Ziehl-Neelsen staining (ZN) ,cold &hot techniques for detection of
C.parvum . Questions about Age ,sex ,family economic status, parents education level , resi-
dence were recorded and analyzed

Results :

The children who reside in villages have (1.160) possibility of C.parvum infection compared
with those the city. The children who descended from families with low and middle econom-
ic status have the (1.016) &(1.022)chance as a possibility of C.parvum infection .The chil-
dren who descended from families with intermediate and secondary education for fathers have
(1.361) and (1.178) chance of C.parvum infection. The children who descended from families
with primary ,intermediate and higher education for mothers have (2.143) ; (1.031) and (1.455)
chance of C.parvum infection .

Conclusion :

Living in villages, economic status ,parents education increase the possibility of infection with
C.parvum among children
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Introduction

Cryptosporidium is intracellular protozoan
that live in the gastrointestinal tract of human
and many vertebrates animalst. They are the
widespread source of diarrheal disease
among both immunocompetent and immuno-
compromised individuals throughout the
world leading to considerable morbidity and
mortality, especially in individuals less than
five years”” . The parasite is protected by an
outer shell that allows it to survive outside the
body for long periods of time and makes it
very resistant to chlorine disinfectants'.
Most cases of human cryptosporidiosis are
due to infections with the human specific C.
hominis or the zoonotic C. parvum®®l. Current
evidence indicates that ruminants are a reser-
voir of zoonotic Cryptosporidium from where
humans get infected by contaminated food
and water or through direct contact with live-
stock, for example animal handlers ™2 .C.
hominis and C. parvum are internationally the
most commonly species infecting humans.
Humans can acquire cryptosporidium infec-
tions through several transmission routes
such as person to person transmission, zoono-
tic transmission, food borne transmission and
waterborne transmission.A single oocyst is
sufficient to cause infection and diseasel™ °.
When excreted, Oocysts are directly infec-
tious and are able to survive for up to 6
months in a moist and cool environment. In
water, oocysts remain viable for 140 days!.
In immunocompetent persons, cryptosporidi-
um infection usually asymptomatic. in chil-
dren under the age of five and in immuno-
suppressed people, the infection leads to se-
vere diarrhea. Nausea, vomiting, discomfort
and low-grade fever are other clinical symp-
toms which may occur during an infection
with Cryptosporidium . Symptoms in im-
munocompromised patients can be very se-
vere and even death has been described ¥.In

developing countries 45% of the children are
experiencing an infection before the age of
two &9
Current study aims to investigate sociodemo-
graphic risk factors associated with C.parvum
infection in diarrheic children under five
years in Baqubah-Diyala province
Material and Methods

Study area and study population

This study was conducted on newborn to less
than 5 years old Iraqgi children, living in the
Baqubah city -Diyala province 33°45'34.71
N; 44°36'23.97 EF* 1
Ethical Approval :
This study was conducted according to the
principles of Helsinki declaration. Before en-
doscopy, a full explanation about the purpose
of this study to all patients was done. Dully-
filled consent form obtained from all patients
that agree to participate in the study™ 2.
Approval of ethical review Committee of
College of Veterinary medicine — Diyala
University - Iraq, was taken prior to initiation
of the work.

Stool Samples collection and pro-
cessing
The stool samples were collected from 100
children less than 5 years of age suffering
from gastrointestinal illness****!. Sample col-
lection took place from November 2016 to
June 2017. The inclusion criterion was diar-
rhoea, defined as passage of three or more
loose or liquid stools per day, or more fre-
quently than is normal for the individual ["-**!
The samples were obtained from Albatul

teaching hospital-Bagubah . An ethical con-
sideration and consent by the parents or
guardians of the children was signed before
getting the samples. The samples were col-
lected in a special tightly capped leak proof
containers. Each sample was labeled with the
child’s name, Sex and age ™. Additional
information about each sample was obtained
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from the hospital (place of residency and pa-
tient’s hospital number)®® 12,

Each sample was divided into two por-
tions, one used for immediate examination
,other one preserved and stored in 10% for-
malint*®. One volume of the fecal sample was
mixed thoroughly using wooden applicator
stick, with 3 volumes of 10% formalint™ &,
The sample was mixed again, and the speci-
men containers were sealed well. All samples
were reinforced with parafilm, the container
was inserted in a plastic bag, and samples
were stored at 4°C in the clinical pathology
laboratory at college of veterinary medicine
,Diyala university .

Methods:

Direct Microscopy

I. Lugol's iodine solution
All stool samples were examined direct-

ly by emulsifying a small portion (approxi-
mately 0.1 ml) in a drop of Lugol's iodine on
a separate slide according to ©* ]

Staining Techniques

I. Ziehl-Neelsen staining (ZN)

a) Cold method of ZN Staining Of fecal
smears (Modified Kinyoun’s Acid-Fast
Stain) according to &7,

b) Hot method of ZN staining of fecal
smears according to %7,

Questioners :

A list of Questions for each participant
about age ,sex ,family economic status, par-
ents education level , residence were recorded
and analyzed *®

Statistical analysis:

Person chi square test for categorical data
used for correlation®® 2%, The level of signifi-
cance was 0.05(two-tail) in all statistical test-
ing™® *® 21: significant of correlations include
also 0.01 (two-tail). The level of confidence
limits was 0.095.Statistical analysis per-
formed using SPSS for windows TM version
17.0[11, 13]

Results :

As shown in table (1) and figures (1,2&3),the
minimum age of children presented with diar-
rhea was (1 month),while the maximum age
was (48 month).The main affected age group
was (1-6) month, in which (50%) was infect-
ed with C.parvum, followed by (7-12) month,
in which (13%) was infected with C.parvum.
The third age group was (31-36), in which
(6%) was infected. Neither significant differ-
ence(p value=0.442) ,nor significant correla-
tion was reported between positivity of
C.parvum and age group of children (p val-
ue=0.367 ) .As shown in table (2),Male pre-
sented with diarrhea was (62%),in which
(45%) was infected with C.parvum .Females
represent  (38%) of children presented with
diarrhea ,in which  (29%) was infected with
C.parvum. . Neither significant difference(p
value=0.679) ,nor significant correlation was
reported between positivity of C.parvum and
Sex  of children (p value=0.683) .As shown
in table (3), (38%) of children were reside in
villages compared with (62%) in the city .
C.parvum infection was reported in ( 27%)
of children whose residence at villages com-
pared with 47%) for those in the city . Nei-
ther significant difference(p value=0.599)
,nor significant correlation was reported be-
tween positivity of C.parvum and residence
(p value=0.603).0n the other hand the chil-
dren who reside in villages have the greater
possibility of infection with C.parvum in
(1.160) time compared with those who reside
at the city . As shown in table (4) ,(32%) of
children with C.parvum infection descend
from families with low economic status
compared with (39%) from middle economy
and (7%) from families with high economic
status . Neither significant difference(p val-
ue=0.964) ,nor significant correlation was re-
ported between positivity of C.parvum and
economic Status (p value=0.867). The chil-
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dren who descended from families with low
and middle economic status have the greater
possibility of infection with C.parvum in
(1.016) and (1.022) time subsequently com-
pared with those of high economic status (0.
0.949 ) As shown in table (5), (11%) of
children with C.parvum infection descend
from families with primary education for fa-
thers compared with  (24%) from families
with intermediate education for fathers
and(28%) from families with secondary edu-
cation for fathers and (11%) were have high-
er education . Neither significant difference(p
value=0.311) ,nor significant correlation was
reported between positivity of C.parvum and
education level (p value=0.802).0n the other
hand the children who descended from fami-
lies with intermediate and secondary educa-
tion for fathers have the greater possibility of
infection with C.parvum in (1.361) and

(1.178) time subsequently compared with
those of primary education (0.259 ) and
higher education for fathers (0.517 ) .As
shown in table (6), 25% of children with
C.parvum infection descend from families
with primary education for mothers compared
with  (29%) from families with intermediate
education for mothers and(12%) from fami-
lies with secondary education for mothers
and (8%) were have higher education. Nei-
ther significant difference(p value=0.199)
,nor significant correlation was reported be-
tween positivity of C.parvum and education
level (p value=0.220).0On the other hand the
children who descended from families with
primary ,intermediate and higher education
for mothers have the greater possibility of in-
fection with C.parvum in (2.143) ; (1.031)
and (1.455) time subsequently compared
with those of secondary education (0.366)

(100x), Figure 1;ZN cold staining technique (100x) ,Figure (2);
technique (100x), Figure (3)

103

ZN hot staining

© 2021 Diyala Journal for Veterinary sciences. All rights reserved - Volume 1, Number 2

LDJVS

apdueall oy ladl pll



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine
University of Diyala, Iraq

P-ISSN: 2410-8863

Vol. 1, NO. 2, June 2021

Proceedings of 2™ National & 1% International Scientific Conference
Of Veterinary Medicine & Science , (NISCVMS-2021)

LDJVS

Agagell g ladl opil_gu dL_ja

Table(1): Age As A Paossible Risk Factor Associated With C.parvum Infection In Children

Description Of Age for Children Presented With Diarrhea

Minimum (month) 1

Maximum(month) 48

Mean+ Std. Deviation 10.2950£11.76025
Infection with C.parvum

Age group (month ) Positive Negative
NO.(%) NO.(%)

1-6 50(50%) 13(13%)

07-12 13(13%) 6(6%)

13-18 1(1%) 1(1%)

19-24 0(0%) 1(1%)

25-30 1(1%) 2(2%)

31-36 6(6%) 3(3%)

37-42 2(2%) 0(0%)

43-48 1(1%) 0(0%)

Total NO.(%) 74(74%) 26(26%)

x2 19.238

P value 0.442

R -0.091

P value 0.367

Table(2): Sex As A Possible Risk Factor Associated With C.parvum Infection In Children

Infection with C.parvum
Sex Positive Negative
NO.(%) NO.(%)
Male 62(62%) 45(45%) 17(17%)
Female 38(38%) 29(29%) 9(9%)
total NO.(%) 100(100%) 74(74%) 26(26%)
Y2 0.171
P value 0.679
R -.041
P value 0.683
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Table(3): Residence As A Possible Risk Factor Associated With C.parvum Infection In Chil-
dren

Infection with C.parvum Residence Total
Village City

Negative 11(11%) 15(15%) 26(26%)

positive 27(27%) 47(47%) 74(74%)

Total 38(38%) 62(62%) 100(100%)

Pearson Chi-Square 0.277

P value 0.599

R 0.053

P value 0.603

Risk Estimate 95% Confidence Interval
Value Lower Upper

Odds Ratio for Residence 1.160 0.676 1.990

(village)

Odds Ratio for Residence 0.908 0.626 1.317

(city)

Table(4): Family Economic Status As A Possible Risk Factor Associated With C.parvum In-

fection In Children
Infection with C.parvum Economic Status Total
Low Middle High
Negative 10(10%) 14(14% 2(2%) 26(26%)
)
Positive 28(28%) 39(39% 7(7%) 74(74%)
)
Total 38(38%) 53(53% 9(9%) 100(100%)
)
x2 0.073
P value 0.964
R 0.017S
P value 0.867
Risk Estimate 95% Confidence Interval
Value Lower Upper
Odds Ratio for low 1.016 0.576 1.792
Economic status
Odds Ratio for middle 1.022 0.674 1.549
105
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Economic status

Odds Ratio for high
Economic status

0.949

0.103

8.723

Table(5): Education Status for children Fathers as a Possible Risk Factors Associated With
C.parvum Infection

Infection  with | Father Education Total
C.parvum primary intermediate | secondary higher edu-
cation
Negative 1(1%) 11(11%) 12(12%) 2 (2%) 26(26%)
Positive 11(11%) 24(24%) 28(28%) 11(11%) 74(74%)
Total 12(12%) 35(35%) 40(40%) 13(13%) 100(100%)
12 3.577
P value 0.311
R -0.025
P value 0.802
95% Confidence Interval
Risk Estimate Value Lower Upper
Primary Ed-
ucation 0.259 0.035 1.908
ermediate | 1 361 0.775 2.389
o ucation
| Secondary
% Education 1.178 0.712 1.947
o] -
S| Higher
O| Equcation 0.517 0.123 2.182
Table(6): Education Status for children Mothers as a Possible Risk Factors Associated With
C.parvum Infection
Infection with | Mother Education Total
C.parvum primary intermedi- secondary higher edu-
ate cation
Negative 5(5%) 10(10%) 9(9%) 2(2%) 26(26%)
Positive 25(25%) 29(29%) 12(12%) 8(8%) 74(74%)
Total 30(30%) 39(39%) 21(21%) 10(10%) 100(100%)
12 4.650
P value 0.199
R -124
106
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P value 0.220
95% Confidence Interval
Risk Estimate Value Lower Upper
Primary 2.143 722 6.359
Education
Intermediate 1.031 412 2.581
o| Education
| Secondary 0.366 0.132 1.011
9,:, Education
S| Higher 1.455 288 7.338
Ol Education
Discussion : idium .This is simply because children at this

In current study, the main affected age
group was (1-6) month, in which (50%) was
infected with C.parvum diagnosed by wet
preparation ,ZN hot an d ZN cold techniques ,
which come in accordance with that reported
by [347.81622 they proved that the burden of
Cryptosporidium increased in infants obvi-
ously between 3 and 6 months of age , a pe-
riod that corresponds to changes in breast
feeding practices. Followed by (7-12) month,
in which (13%) was infected with C.parvum
which come in accordance with . The pos-
sible explanation for such higher detection
rate , at age of (1-6) month and(7-12) month
of children due to the possibility of exposure
to the infections by Cryptosporidium spp. be-
cause they lack the knowledge about the good
food and water. They or their parents may
present food without washing their hands,
play in soil and sewage water, exposed to
more fecal oral contact or through contami-
nated food or water, or may be attributed to
their weak immune responses 242!

In current study the C.parvum reported
cases of less than 24 months represent 64% of
all cases under investigation which come in
line with *® and lower than that reported by
[27. 281 \yho reported that 77% of children less
than two years was infected with cryptospor-

107
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stage try to explore the environment and
identify any thing around via mouth ,that give
permission to get entry of different patho-
gens including cryptosporidium spp. and this
was proved by 2! reported positive corre-
lation between C.parvum associated diarrhea
and soil contamination with oocysts which
reported in 32% to 85% of soil samples un-
der investigation

The current findings come in opposite with
24 'who reported that 40.3% of preschool age
group between 2 - 6 years old was infected
with cryptosporidium spp. The third age
group was (31-36) month, in which (6%)
was infected. This come in discordance with
32 in Kuwait ,who found that the preva-
lence rate 73% represented children of more
than two years compared to 27% of children
less than two years of age and 4 who rec-
orded that the lowest rate of cryptosporidium
infection, ( 22.7% ) was among infants of
(1-24 months). In Kuwait ®* reported that
(41.4 %) of the Cryptosporidium infected
children were in the 4-8-year-old age group.
No significant correlation was reported be-
tween positivity of C.parvum and age group
of children (p value=0.367 ).This result come
in accordance with B**1 who reported that
children of all age groups were susceptible to
infection with Cryptosporidium spp. These
results reflect that beside all factors that play
a role in infection and all precautions to pre-
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vent such infection the possibility of attack is
still present and no age limitation for infec-
tion process .

Sex as a Possible Risk Factors Associated
With C.parvum Infection In Children

Male presented with diarrhea was (62%),in
which (45%) was infected with  C.parvum
.Females represent (38%) of children present-
ed with diarrhea ,in which (29%) was infect-
ed with  C.parvum. This finding come line
with B4 reporting that 61% of males were in-
fected parasites including C.parvum while
the rest 39% of infected children were fe-
males. In Sweden * agree with finding of
current study ,they reported that the rate of
cryptosporidium infection was higher among
males (45.1%) compared with (34.5%) for
females . Current study reported no signifi-
cant correlation was reported between posi-
tivity of C.parvum and Sex of children (p
value=0.683). This finding come in agree-
ment with that reported by B* % 38401 "The
possible reasons for the absence of sex-
related difference in the prevalence among
the children might be due to the fact that
there is no difference in sex behavior in chil-
dren and risk factors of C. parvum infection
such as food consumption, domestic animals
contact and etc. Besides, the hygienic practic-
es exercised by children of both sex are also
essentially similar®! ,

Residence as a Possible Risk Factors As-
sociated With C.parvum Infection In Chil-
dren

Current study reported that 38% of chil-
dren were reside in villages compared with
62% in the city . C.parvum infection was re-
ported in 27% of children whose residence
at villages compared with 47% for those in
the city .These results considered high that
that reported by another studies in India by
(42 reported that cryptosporidium infection in
children descended from villages reach to
18% .No significant correlation was reported

between positivity of C.parvum and residence
(p value=0.603).This result come in line with
that reported by B %, The reason for the dif-
ference in services provided between the city
and the village in terms of sanitation and the
high rate of injury in the children of the city
is possible to predict the reason for the pollu-
tion of drinking water with sewage because
of the damage to sewage networks and the
possibility of transmission of injury easily. In
addition to the high population density in the
city compared to rural areas, which contribute
in one way or another .

Children who reside in villages have the pos-
sibility of infection with C.parvum in
(1.160) time compared with those who reside
at the city which come in line with " 22,
This may attributed to several factors in-
cludes but not limited to the abundance of
rivers and water bodies from the ponds in Di-
yala province . Besides, the usual presence of
cows and sheep as well as wild birds and
companion animals which have been impli-
cated as potential reservoirs of infection [* .
Livestock are an important reservoir for
Cryptosporidium, which contribute in one
way or another in parasite transmission to
children, especially if we take into account
the playing outside the house in open spaces
and on land which may be contaminated with
animal fecal materials containing oocysts of
C.parvum ¥*%1|n addition to that unhealthy
habits of using human fecal materials and
animal manure as a fertilizers to agricultural
lands which causes open air pollution and the
possibility of oocysts transfer due to low
weight from one place to another through air
currents, so it is possible that these children
in the villages more vulnerable to infection
than their peers in the cities .

Family Economic Status as a Possible Risk
Factors Associated With C.parvum Infec-
tion In Children
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In current study ,A total (32%) of chil-

dren with C.parvum infection descend from
families with low economic status compared
with (39%) from middle economy and (7%)
from families with high economic status.
These results appear to be higher than that re-
ported by B4 in which 10.8% of infected
children were descended from families with
low economic status, where as 9.8% of high
economic status. In Bangladesh " reported
that 50% of C.parvum positive children were
descended from families with low economic
status. The poverty and living in slum-
dwelling areas in Diyala province reflect
several points first one, living in poor neigh-
borhoods and displacement camps reflects a
painful reality about the absence of basic ser-
vices and infrastructure, among them, sanita-
tion services and the availability of health
care clinics in the adequate number .In addi-
tion to add to the overcrowding in the popu-
lation and the absence of health awareness.
last but not least , the quality of water used in
drinking in the event that the region is already
equipped with .
No significant correlation was reported be-
tween positivity of C.parvum and economic
status which come in agreement with B4,
The children who descended from families
with low and middle economic status have
the possibility of infection with C.parvum
(1.016) and (1.022) time subsequently com-
pared with those of high economic status
(0.949 ).These findings come in agreement
with "3 This is simply due to whenever the
economic status decrease this will according-
ly leads to whether directly or indirectly to
several effects includes but not limited to
general healthy status, nutritional status,
which play a role in infection with C.parvum
and other diarrhea causing pathogens .

Parents Education Status as a Possible
Risk Factors Associated With C.parvum
Infection In Children

A total of (11%) of children  with
C.parvum infection descend from families
with primary education for fathers compared
with  (24%) from families with intermediate
education for fathers and (28%) from fami-
lies with secondary education for fathers and
(11%) were have higher education .No sig-
nificant correlation between positivity of
C.parvum and education level (p val-
ue=0.802) which come in agreement with B*
“l.0On the other hand the children who de-
scended from families with intermediate and
secondary education for fathers have the
possibility of infection with C.parvum in
(1.361) and (1.178) time .These results may
attributed to the limitation of knowledge
about feco-oral and another rout of transmis-
sion for the diarrhea causative agents .

As total of (25%) of children with
C.parvum infection descend from families
with primary education for mothers compared
with  (29%) from families with intermediate
education for mothers and(12%) from fami-
lies with secondary education for mothers
and (8%) were have higher education. No
significant correlation was reported between
positivity of C.parvum and education level (p
value=0.220) which come in agreement with
[27.35.461 Children who descended from fami-
lies with primary ,intermediate and higher
education for mothers have the possibility of
infection with C.parvum in (2.143) ; (1.031)
and (1.455). This probably due to limited in-
formation of mothers about the diarrhea
pathogens ,mode of transmission, prevention
and basically the children usually under direct
supervision of mothers ,which in turn play a
critical role in their guidance and protect
them from the bad habits including the oral
exploration for any attractive substance
which permit entry of diarrhea pathogens
including cryptosporidium spp .
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In conclusion :

Living in villages, economic status ,parents
education, Immune suppression, breeding or
living in close contact with sheep and cows,
hand washing practice ,previous history of

diarrhea increase the possibility of infection
with C.parvum among children
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