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Abstract

A cross sectional survey for Schistosoma haematobium

infection and some factors influencing its transmission were
studied among school children from two schools at Kigogo-

1
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Kinondoni district of Dar~Ps~Salaam city. The over
prevalence rate was 230/483 47.6% based on micrm;;moiﬁ
examination of a single urine sample. The prevalence rates
were 111/249 (44.8%) and 119/234 (50.9%) in Kigogo asnd
Darajani Primary School respectively. Males (54.6%) wepe
more infected than females (40.8%). The overall intensity
of infection was (47 eggs/10ml urine). It was higher
males (54 eggs per 10ml urine) than in females (38 sggs/10ml
urine). The 10-14 years age group had the highest
prevalence rate and intensity 5f infection. The frequency
of micro-haematuria among infected children was high (84.3%)
eaching 92% from an egg output of 50 or more egegs,/10ml

urine: and the frequency of vieible haematuris was 3T . T%..
Human water contacts were mainly for recreational sctivities
and domestic use. Males showed a higher fregquency of water

contact than females.

Malacological surveys recovered Bulinus (FPh.) globosus, B..

(Ph..) nasutus and B, (Ph.) africanus from 8 out of 12 water
contact sites searched.

Metrifonate in 3 doses at 2 weekly intervals had overall
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cure rate of 88.7%.

0f the studied children, (47.5%) had never heard about the

disease . However,knowledge about the disease among those
children who had heard about the disease was high as
assessed by the questionnaire survey.

It i3 concluded that the current prevalence rates and

intensities of infection in the area are unacceptably high.

£

8]

Selective chemotherapy, health education and provision

143

alternative water sources for recreational activities are

-

suggeasted as possible methods for the control of the di

ease

47]

in the area.
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Definition of terms

Heavy infeg;ion is defined as an infection in which an

et

individual is excreting 50 or more eggs of Schistosoma

1

]
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Potential transmission sites

U

haematobium per 10ml urine sampl

M

- Water contact sites

frequented by the population where Bulinus =snail

intermediate hosts are found but

0]

shedding cercariae

Human contact activities defined

Snalls are not

a

0

activities which

bring the human population intoc contact with water

sources.
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,0f 8. haematobium.

CHAPTER 1

1. INTRODUCTION AND LITERATURE REVIEW

1.1 INTRODUCTION

Urinary Schistosomiasis is caused by Schistosoma haematobium

- hasmatobium require

n

]

on of ¢

?_.l.

which is a trematode. ransmiss
human water contact. Infection of human populations occurs

where hehavioural patterns results in exposure to cercarial

It is eatimated that at least 180 million persons are at risk
of infection with Sc¢histeosoma haematobium and that about 90
million persons are infected globally with the majoritv in
Africa (Cheesbrough, 1387). In United Republic of Tanzania,

Tarotski and Davis (1981), estimated that 2 million (15.7%)

persons were exposed to schistosomiasis with high endemicity
Community bhased morbidity studies in
Tanzania have shown radiographic abnormalities of the urinary
tract in individuals infected with §. haematobium (Forsyth,

19698; Rugemalila, 1979). In endemic areas. seversa

NG i
up to 30% of

2
ct

done about 5. haematobium have shown tt
infected children have haematuria (Tanner et al., 1983;
Rutasatira et al., 1984; Sarda. 1986). Haematuris and
proteinuria are related to the intensity of infection

b

(Wilkins et al., 1979; Mott et al.,1983: Sarda, 1986) and

intensity is related to morbidity especially in children
(Abdel-5alam and Ehsan,1978; Doehring et al., 1985).



poor or absent sanitation and water supply and the

d1 stribution of snail intermediate hosts have created

conditions favouring the disease transmission to a

extent than in the rural areas (Mott et al., 1990).

Bl

U

Iy

alaam city is well known for water-related diseases

specially Urinary Schistosomiasis (Sarda et al.. 1985a)

“w /

which affects mainly children. However., only few detailed <

studies have been conducted to determine factors that

D
«

influence the transmission of the disease in the

1.2 The Life cycle of Schistosoma haematobium

The life cycle is made up of a succession of stages (Fig. 1).
Successful transmission and completion of the many - staged

cycle of the parasite depends on the presence of fresh water

bodies in which snail intermediate hosts can thrive and which

man uses and contaminates. Eggs of the Schistosomes are
passed along with human urine in water. When the water
temperature ranges between 10-30cc (Webbe, ). the esgge
hatch into the first larval stage miracidia. The free
swimming miracidia remain infective to their snail
intermediate hosts for 8-12 hours (Webbe, 1982). Shiff
(18688) reported that with S. tobium - Bulinus globosus

combination, (B80%) of miracidia do not penetrate the snail.

Artﬁr penetrating the soft tissue of the snail, miracic

means of asexual reproduction. become mother and daughter
sporocysts. The latter develop into cercariae, the second

[

larval stage in the Schistosome cycle.
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From one infestation in a snail, the output rarely exceeds

2000 motile ses xually differentiated cercariae per day (Webbe,

18

8

85). Light is the Principal stimulus causing the release

of cercariae usually at temperatures between 10°c and 30ec

(Webbe, 1982). Most emerge between 10a.m and 2p.m. Fork-

= v

tailed cercariae are attracted to humans ana can penetrate
any part of the body-foot or fingers. During penetration
the cercariae shed their tails and develop into
Schistosomules which migrate through subcutaneous tissue into
blood vessels. In the blood, the voung flukes are carried
through the right side of the heart to the lungs. ‘rom the
lungs most of the Schistosomules pass through the left side
of the heart, enter the abdominal aorta. ancd from there resch
the portal (1 iver) circulation. In the blood vessels of the
liver, the voung flukes reach maturity. Following mating,
the paired flukes migrate to the veins surrounding the
bladder (vesical rlexus). Adult worms may live for 20-30

yearsa, but the mean length of the 1if span is 3-8 years.

U]

Eggs excreted daily (evaluated as the number of 285 per worm

rair) in Schistosoma bhaematobium infection is 22-203 (Loker,

h the bladder and

1983). Many of the CE€ES penetrate throug

are passed in urine. Eggs can be found in Urine from ab

o
i 1
&
ct

10-1% weeks after the initisl infection (Jordan and Webbe,
1969) .

Pathology in sehistosoma haematobium infection is due to

eggs. Eggs which are not expelled from the bladder become

calcified as they accumulate in the submucosa and lower ends

of the ureters Among the pathological manifestations of 3
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3

al..1979; Tanner et al.., 1983; Mott et al.,1983; Rutasatira
el al., 1984). Haematuria occurs as a result of eggse
penetrating through the mucosa into the lumen of the bladder.
Serious pathological conseqguences of the infection like
ureteric lesions, hydronephrosis or non-functioning kidnevys
have been reported (Forsyth and Bradley, 1968; Forsyth and
Macdonald, 1966; Forsyth, 1969; Rugemalila, 1979). Studies
done in East Africa (Bowry 1975 and Kitinya et al.., 1986) in
Egypt (Gilles., 1982) and Sudan (Malik et al.., 1975) have
shown a correlation between carcinoma of the bladder and
Schistosoma haematohium infections. All these pathological
manifestations and consequences show that Urinary
Schistosomiasis is a diseaée of Public health importance

needing intervention measures.
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The life cycle of Schistosoma haematobium
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1.8 Statement of the Problem

Control of Urinary Schistosomlasis comprises measures aimed

hda

at reducing the human contact with snail infested water and

to reduce the contamination of such water bodies with

Schistosoma eggs. It also involves the control of the snail
intermediate hosts. Before these control activities can be
done, data and information pertaining to the factors that
predispose humans to the infested water bodies must be known.
Furthermore, before embarking on self-help programmes, it is
essential to have a clear indication of how Schistosomiasis

5 a problem by the community. This will help in

o
(3
<
’_J
4]
b3
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e

assessing the nature of health education that is required in
order to encourage the community to be actively involved in

any programme that might be proposed.

Snail contrel has been long regarded as one of the most
efficient methods of preventing transmission. In a pilot
study in an endemic area for &. haematobium in Liberia. the

=
i

snail population was reduced by 99% after foc

m

Bulinus

mollusciciding (Saladin et al., 1983). However, projects
using a combination of chemotherapy and snsil control achieve
a rapld fall in incidence of the disease. A control project

11 in incidence of S,

Fh
i

in North-West Tanzania showed a rapid
haematobium from an annual incidence of 30% to 14% in voung
children following combined chemotherapy and snail control.
Similar results were obtained in a farming area in Southern

Zimbabwe where $,. mansoni and_S. haematobium were present.

The prevalence of both infections were reduced from 50% to

i

bined with

B0% by a five vear programme of chemotherapy com




snail control (WHO 1972). If localised snail control

measures are to be applied, it is essential to know where
transmission takes place. It is more cost effective to
control snails on a routine basis in the transmission sites

only.

The information about the prevalence and intensity of the

| e

disease 1s also important. The higher the prevalence. the
higher is the proportion of the population harbouring heavy
infections {(Jordan and Webbe, 1982). The possibility for
development of Urinary Schistosomal disease normally
increases with increase in size of egg excretion (Abdel Salam
et al..1978; Doehring et al.. 1985). Conseguently the

chances of Urinary Schistosomiasis as a general health

problem may increase with incressing prevalence rate in the

community.

Biaw
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1.4. Rationale and Objectives -
1.4.1 Rationale
A study carried out in Dar es Salaam City by Sarda et al..

(1985a) to determine the prevalence of Schistosoma

haematobium among school children found prevale

ranging from 5.3% to 55.1%. The majority of t
showed prevalence rates of around 16%. The highest

~
prevalence (55.1%) and intensity (96 eggs/10ml urine) of

infection were recorded from Kigogo Primary school at Kigogo

ward. The overall objective of this

factors that influence ‘the transmission of Schist

O
L 0]
e |
D
o

um in the area which the previous avthors

haematobium i oladal: not
investigate and the current prevalence rate and inte Lty of
infection 30 as to assess the possible intervention measures

that could be used to reduce the transmission of the

I
e
o
o
I3t
L
+

and its morbidity among school children and the communit

large at Kigego-Kinondoni district of Dar-es—Salaam.
1.4.2 Objectives
Broad Objective

1. To determine factors related to the tranamission of

.
prevalence ana

sechistosoma haematob,

go-Kinondoni

intensity among school children at

district, Dar-es-Salaanm.
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prevalence

Specific objectives

1. To determine the

lonl district.

it

o

mn

chool children at Kigogo - Ki

Z. To determine the intensity of infection and how
relates to haematuria. Proteinuria, sex and age

3 To determine the behavioural ratterns and other
factors like knowledge about the transmission of
the disease

4. To map the water bodies and human water contact
zites at Kigogo ward - Kinondoni District.

5. To look for the snail intermediate hosts of 3.
ha lum from the contact sites identified in

objective number four and examining them for

infection.

of 5. haematobium among

4
W)

v
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3.2 Malacological findings
Few snails were recovered during the period of the study.

Bulinus (Phvesoposis) nasutus. Bulinus (Physopesis). .globosus

and Bulinue (Physorosis)

speci recovered from the sampled (water contact) sites A

0]
([1

[g1]
]
O
Q

s

-

El

c
:L-
=
<
EQ)
R
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total of 148 Bulinus snails were recov

@

4

nagutus was found more frequently 122/148 (32.4%) followed by

Bulinus (Fh.) globosus 23/148 (15.6%) and Bulinus (Ph..)

africanus 3,148 (2%). Table 1 summear contact sites,
number of snails and the species recovered from each water
contact site. None of these snail intefmedlate hosts of
Schistosoma haematobium was shedding cercariae and none had

detectable prepabent infection.

,\
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TY

e sites which contained snail

ct
4]
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ol
D
D
o
Q
-4 J
4
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0
o
{r
ct
8
s
5
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T

vegetation arcund them and

relatively slow or stagnant. Other

observed to be abundant in

not included in table 1 since

they are known not to be intermediate hosts of 3. haematobiun

n East Africa.
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20, Fig. 3: Children playing, swimming and Fig. 4: Children playing and swimming in
women washing feet in River River Luhanga at site 11.
Msimbazi at site 7 containg
Bulinus intermediate hosts of
S. haematobium.
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Table 1: A summary table of contact sites, number of snails and species
recovered from each site.
BULINUS SITE NUMBER
SPECIES
1 2 3 4 5 6 7 8 g 10 1 12 TOTAL

B.(Phl 0 2 12 2 0 53 12 3= 3§ 0 0 6 122
nasubus__
B.(Ph],
globosus 02 2 0 0 7 2 § 0 0 0 5 73
£.(Ph.)
africanus 00 0 0 03 0 0 0 0 0 0 3
TOTAL 0 4 14 2 0 63 W4 ¥ 3 0 0 11 148

ITAT  RIVER RIVER RIVER RIVER RIVER SWAMP RIVER STREAM RIVER RIVER RIVER RIVER

(RI-
PTION

Stream:

amall,shallow and

than that

of

the
river.

speed of




3.8, Demographic characteristics

A total of SQ; children were interviewed but only

screened for Schistosoma haematobium infection.

Eighteen children did not produce urine specimen samples and

therefore were excluded from Parasit@loglqal data analvsis.

120

Females were 233/483 (48.2%) and males were 250/483 (51.8%)

of the study ropulation. The majority of children in

group 10-14 vears.

study were mainlv in th

i
el
o]
D
{
Hin]

286/482 (61.4%) (table 2).

3.4 Parasitological survey results.
Of the 483 children screened, 249/483 (51.5%) were from
Kigogo Primary School and 234/483 (48 .4%) tfrom Darajani

Primary School. The overall

infection based on microscopic examination of one

llected between 10 a.m - 3 p.m was 230,/483

urine specimen o

Q

(47.6%). The prevalence rates in the respective schoo

111/249 (44 .8%) and 119/234 (50.9%) in Kigogo and Darajani

i =

Primary School respectively. The overall geometric me
47 eggs/10ml urine among children who were infected. In the

respective schools, the intensity of infection wasg 43

z2gs/10ml urine and 50 eggs pe
g E

- 10ml urine in Kigogo and

[

[=1

e - - \ - = -
/

schools was not statistically significant (P>0.05 7. (table: B
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Table 2

The distribution of the
by age and sex

>

Age groups

(Years)

Males

Females

Number

Percent Number

Percent

(93]

2

[
LN
8))

10-14

143

57.4

1519 70 28 36 16.3 108
TOTAL 249 100 233 100 182
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Table 3. The prevalence rate and intensity of
= ~sehistosoma. haematobium infection among school
children
NAME OF NUMEER NUMBER % INTENSITYx

THE SCHOOL EXAMINED INFECTED PREVALENCE

Kigogo 249 111 44 .6 43
Darajani 234 119 50.9 50
TOTAL 483 230 47 .6 47

¥ Geometric mean of eggs per 10ml urine of the infected
children (P> 0.05).
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A comparison was made between the prevalence and intensity of
infection with places of residence (table 4)

The prevalence rates were 168/351 (47.9), 22/39 (56.4%) and
40/93 (43%) among children from Kigogo, Magomeni and "others'
respectively. The difference in prevalence rates was not
significant (x2 test P> 0.058). The intensities were 43. 67

and 52 eggs/10ml among the infected children respectively.

2
J]

The difference in intensity was not statistically significant

too (P>0.05H)

The results of this study show that males had a high
prevalence and intensity of infection than females

(table 5). The overall prevalence rate for males was 135/250
(54%) and for females 95/233 (40.8%). The difference in
prevalence rates between the two sexes was statisti

gignificant (x% test, (P <0.05). Th

]
t

2 intensity of infection
was recorded as 54 eggs/10ml urine and 38 eggs per 10ml urine

]

among males and females respectively. The difference in
intensity of infection between the two sexes was

statistically

ignificant too (P <0Q.0R).

0]




Table 4: Relationship between Schistosoma haematobium
infection and place of residence.

Place of Number Number % Intensity¥
Residence Examined Positive Prevalence

KIGOGO 351 168 47.9 43
MAGOMENI 39 22 56.4 87
OTHERS 93 40 43 52

Others: Included Ilala., Tabata and Mchikichini

* Geometric mean of eggs per 10ml urine of the infected

children (P >0.05)




Table 5: Relationship between prevalence and intensity
of 5. haematobium infection with sex among
school children.

SEX Number Number % Intensity#*

Examined Infected Prevalence

MALES 250 135 54 54

FEMALES 233 95 40 .8 383

TOTAL 483 230 47 .8 47

x2 = B.48

degrees of freedom = 1

P<0.05

¥ Geometric mean of eggs per 10ml urine of the infected
children (P <0.05).

u]



The highest overall prevalence rate of 5. haematobium

nfection was found in the agé—gfoup 10-14 years 147/296
(49.7%), table 8. The differences in prevalence rates
between the three age-groups of the total number of children
examined were not statistically significant (P >0.05).

For both sexes, the difference in prevalence rate among all

.

b

1

ﬂ)

v
L

Lﬂ

the three groups was not significant too. The ov

i

7‘
q

5

h

4]

intensity of infection was also found highest in ag

group 10-14 years. The differences in intensity between the

]

three age-groups of the total number of children examined

ct
=
1]

were statistically significant (P < 0.05). For males

difference in intensity among all three age groups was

It was observed that a high proportion of the examinec

or more eggs/

—
O
s
O
S
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C
B
=
—
—
Q]

ohildfen had heavy infection

114 (48.6%) were excreting

o
-
=
Q,
=
)
3
()]
]
]

0Of the 230 infected c¢
? oof

50 or more eggs/10ml urine samples. Seventv two males (53%)

and forty two infected females (44.2%) had at least H0 eggs

,.,u
b
H
ey

J
Ca
03}
RO

per 10ml urine. Of the 483 children screenec

®
o
H -
i
M
{
ot

were erreting 50 or more eggs per 10ml urine. Th
overall percentage of children (male + female) with heavy
infection was among children in the age group 10-14 years.
For both sexes considered separately, the same age group

showed the highest percentage of heavy infection (table 7).



The frequency of microhaematuria among children who were

excreting 50 or more eggs per 10ml urine sampl was high.
One hundred and five (92%) of the children who were excreti
HO or more eggs,/10ml urine had microhaematuria detected by

urinalysis reagent strips. However., haematuria was also

observed among children who were excreting less than 1C

eggs,/10ml urine samples

Table 8: Illustrates the distribution of ZSchistosoma
haematobium eggs output among infected children in relation
to haematuria. Of the children who were excreting 50 or mo
eggs per 10ml urine samples, 58/114 (50.9%) had visible

haematuria.

The overall prevalence of micro-haematuria among the examin

children was 252/483 (b2.2%). This occurred among infected
]

and non-infected children. The prevalence of micro-

/)N

haematuria among the infected children was 194 /230 (84 .3%)

& .

and 58/2563 (22.9%) among non-infected children (table 9).
those who had haematuria without Schistosome eggs in urine.
repeat examination was done after 8 weeks and 15/58 (25.9%
were found excreting eggs. One of them had heavy infection

' »

There was a strong associlation between microhaematuria and

haematobium infection. "

The sensitivity of micro-haematuria detected by urinalysis
reagent strips as an indirect screening technique for the

detection of Sghistosoma haematobhium infection was 194/230

(B4.3%) and its specificity was 1895/2 % )

ng

re

ed

M.
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Macrohaematura (visible haematuria) was observed in 98,/448

(21.9%) of the studied children. Of those who were infected.

78/207 (37.7%) had visible haematuria. The association

-

between visible haematuria and Schistosoma haematobium

infection was statistically significant (x2test P <0.055.

(table 10).

The sensitivity of visible haematuria as an indirect measure
for detection of Schistosoma haematobium infection was 78/207

(37.7%) and its specificity was 221/241 (91.7%).

Haematuria and proteinuria were associated with 5.

haematobium infections and correlated with the intensity of

)

infection as reflected in table 11 and 12 .

It was observed that a high proportion of the studied

their urine. Two

a,
j o]
—
o]

children had history of passing bloo
hundred and eight (43.1%) of the examined children reported a

history of haematuria. Of those who had, Schistosoma

naemsatobium infection, 139(60.4%) had s history of

haematuria. There was a strong association between history

of haematuria and 5. haematobium infection (x2test, P <0.058)

-

(table 13).

The sensitivity of history of haematuria as an indirect
screening technique for the detection of Schistosoma
haematobium infection among the studied children was 135/730

Ay X e XV )

(60.4%) and its specificity 184/253 (72.7%). Its sensitivity
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by sex was 95/135 (70.4%) and 44/95 (46%) for male and female
children respectively. The specificity values were 68/115

(59%) and 116/139 (84%) respectively.

3.5 The effect of Metrifonate therapy

Of the 230 school children who were found infected and
treated. only 4 reported mild side effects such as abdominal
pain and general weakness. Eight weeks after the 3rd dose of
Metrifonate 10mg/kg body weight, 212/230 (92.2%) of the
children who had received treatment were screened again for
S. haematobium infection. Of those, 188,212 (88.7%) had
ceased excreting eggs in urine. The cure rate,defined as the
number of children with no eggs in their urine 8 weeks post-
treatment examination was generally high in all categories ot

intensity of infection ranging from 60.7 to 100% (table 14).

0f those children who were still excreting eggs, 12/24 (50%)

were excreting 1-9 eggs per 10ml urine samples and only 2/24

(8.5%) were excreting 50 or more eggs per 10ml urine samples

(Table 15).

The overall prevalence rate of micro-haematuria was reduced
from 194/230 (84.3%) to 62/212 (29.2%) and that of visible

haematuria was reduced from 78/207 (37.7%) to 8/212 (3.8%).



Table 6:  THE PREVALENCE RATE AND INTENSITY OF §. HAEMATOBIUM
INFECTION BY AGE AND SEX AMONG SCHOOL CHILDREN

AGE MALES FEMALES TOTAL
GROUPS
(YEARS) No.  Ho. i No. No. ¥ No. Ro. No.
Bxam- Posi- Preva- Inten- Exami- Posi- Preva- Inf Exam- Posi- Preva- Inten-

ten-
tvk?
t

1 NT
ined  tive lence sity¥l  ned tive lence sity¥? ined tive lence sityx3d

o
§
o
<
(o)
i
o
<
<
<
<
<o
v
<
—3
o
(%)
[
o
oY
oo
<«

41 42 14

10-14 143 80 55.9 69 153 64 41.8 42 296 147 497 b
15-19 M 3% 52.9 3 38 14 36.8 44 108 50 46.3 3T

[N}
oo
Vo)

TOTAL 243 154 836 M4 89 40.8 38 482

[
P
)

Overall prevalence rates among the 3 age groups: x2 = 3.315
degrees of freedom = 2
2> 0.05

¥1 and %2 Geometric means of eggs per 10ml urine of the infected male and female
children (P. values 0.032 and 0.079} respectively.

t3 feometric mean of eggs per 10ml urine of the infected children
(P value 0.01).



PREVALENCE RATE OF § HAENATOBIUN AND FREQUENCY OF ZXCRE
EGGS/10ML URINE SAMPLES BY AGE AND SEX AMONG SCHOOL CHI

o
W

TION OF 50 OR MORE

m
T
i

- MALES

Yo, No.and

Positive (¥) with Bxam-

Preva- 50 or

lence gore
eges/10ml
urine

Ho. and
(%) with
50 or
more
eggs/10m]
urine

No. and
(%) with
50 or
nore
eggs/10nl
urine
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€
e
<23
<oy
Cad
&€
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<o

80 44
(55.5%) {61.3%)

36 1
(51.4%) {44.4%)

134 n
(53.8%) (53%)

(44.2%)

(o]
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The distribution of Schistosoma haematobi

Table

eggs output among children who were infected in
relation to haematuria.

Level of Categories of intensitv of infection
Micro- (egg count/10ml urine)
haematuria

1-9 10-19 Q=2 30-39 40-495 50+ OTAL

Negative 3 10 4 4 1 9 36
Trace 4 3 1 1 0 1 10
+ 1 P 0 0 0 D 8

++ P 3 3 3 3 5 1
+++ 13 15 13 7 153 94

Total 28 35 21 15 17 114 23

Visible

Haematuria 3 8 5 2 2 58 78
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The relationship between the frequency of
microhaematuria as detected by
reagent strips and Schistosoma haematobium
infection among school children.

rinalysis

INFEC

TION

PRESENT

194 (84.3%)

58 (22.9%)

36 (18.7%)

195 (77.1%)

o
]

(47 .8%)
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Table 10: The relationship between visible haematuria

and S¢hishosoma haemateokium infection.
Visible INFECTION
Haematuria

PRESENT ABSENT TOTAL

Yes 78 (37.7%) 20 (8.3%) g8 (Z21.9%)
No 129 (62.3%) 221 (81.7%) 350 (78.1%)
TOTAL 207 (100%) 241 (100%) 448 (100%)
X2 = 58.257
degrees of freedom=1

P<0.05
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Table 11: Semiquantitative determination of haematuria
with Urinalysis reagent strips among 9.
haematobium infected children between 5 vears
and 19 years in relation to intensity of
infection.
HAEMATURIA
Negative Trace - ++ +++
b »
Number of
infected children 36 10 8 21 155
. ;
Intensity* 25 15 59 29 651

*Geometric mean of eggs per 10ml urine of the

infected children (P <0.05H).




Table 12: Semiquantitative determination of Proteinuria
with Urinalysis reagent strips among 3.

haematobium infected children bhetween 5 Vears

and 19 years in relation to the intensity of

infection.

PROTEINURIA
- Negative Trace -+ 3 +++ e
Number of
infected
children 17 Z=1 19 93 95 5
Intensity* 25 24 28 48 6 109
*Geometric mean of eggs per 10ml urine of the

infected children (P<0.05)




HISTORY OF
HAEMATURIA

Relationship between history of haematuria

school children.

PRESENT

Yes 139 (80.4%) B89 (27 .3%) 208 (431%)
No 91 (38.8%) 184 (72.7%) 27D (5B.9%)

230 (100%)

253 (100%) 433 (100%)

freedom=1
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, Table 14: The cure rate of 3. haematobi
! school children treated with 3
1 metrifonate (10mg/kg body weigl
therapy.
Categories of intensity of infection
Time (egg count,/10ml urine)
1-9  10-19 20-29 30-39 40-49 50O+ TOTAL
Number
hefore
. > Treatment 28 35 15 14 L3 106 212
(Zero weslks)
Number
cured
: after §
waeeks 17 30 12 13 13 107 188
Cure rate 60.7% 85.7% TH% 92 .9% 100% 88.7%
x 14
i}




Table 15:

41

The distribution of §. haematobium eggs output
among children who were still excreting eggs
in urine B weeks after metrifonate therapy in

relation to microhaematuria.

Level of categories of intensity of infection
Micro- (egg count,/10ml urine)
haematuria
1-9 10-19 "20-29 30-39 40-49 50+ Total
Negative o 0 0 0 0 O o
Trace o 1 0 1 0 0 4
+ 1 0 0 0 0 1 2
++ ) 0 1 0O 0 O 3
i 5 5 2 0 0 1 13
Total 12 3 3 1 0 Z 24
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Water supplies

otal of H01 children were interviewed. ©Of the total

erviewees 498/501 (99.4%) reported

ir homes.

er sources of water which were reported in case of piped

.5%), hand dug wells 120/501 (24%), spring water 32/501
4%). Fifty eight (11.6%) reported ponds. streams and

ers as alternative sources of water. Only 43/501 (8.6%)

orted no shortage of piped water supply at all.

Human water contacts

[y

illustrates the frequency of water contact activities

4]

o)
(3
C
=
o
i
v}
<
=
)
+
pa
0]
—
O
£,
$-
0]
0]

sex. It shows that males get in cont

h as ponds, rivers and streams for all activities more

0

n females with esxception of washing dishes where the

quency of water contact is higher among females. Other
er contact activities which were mentioned includ
lecting sand for commercial purposes and building. The

quency of children who reported sand collection was very
and therefore was excluded from analysis. The frequency
water contact for all the activities was obszerved to bhe

2 - - = =y - - - < re ~ — i YT =
hildren aged between 10 years and 14 years

O

lowed by females of the same age group (Fisg. 6) The water
ivities which were observed to attract children of this
group (male + female) to get in contact with water were

nly bathing, washing clothes, playings swimming and

ﬂ_.....-----------------------------II-I-IIIIIIIIIIIIIIIII--
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collecting water for domestic use.

The frequency of water contact activities was genervally low

among children aged between 5 and 9 vears and between 1D

vears and 19 vears for both sexes.

As
s

lready noted., swimming was observed to be on

i
M
Q
!

activities which predisposed the study children to

contaminated water and therefore infection.

the time of swimming. the majorityv 71 of the children

who reported that they swam, did so between 4 p.m and 8 p.m.

(table 16).



U

44
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Fig. 6

FREQUENCY OF WATER CONTACT ACTIVITIES
BY AGE AND SEX
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Table 16H: Freguency of swimming by time of the day
| y ST T R Ias]
1 TIME NUMRBER PERCENT
8 a.m - .59 a.m & 5.8
10 a.m - 1.59 p.m 30 .9
« . 2 p.m. - 3.59 p.m. 2E 20.5
. , 4 p.m. - 8 p.m. i 51.8
- Total 137 100
% F
£l
|
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Knowledge about Schistosoma- haematobium infection

Of the total population (501) interviewed, 23B8/501 (47

had never heard about S. haematobium infection. The

proportions of children who had never heard about the

s were (6.8% ,49.2% and 21.1% for the age group

,10-14dyrs andlb-18yrs respectivelv. Two hundred and

three (52.5%) had heard about the diseace ( table 17)

hundred and seventy (84.6%) of those children who had

about the disease (male & female) knew that dysuria wa

symptom o0f the disease. Two hundred and thirty nine (

Znew

haematuria as a symptom, 133 (50.8%) knew frequen

micturition as a symptom and only 97 (38.8%) knew that

o/

. 0]

disease

s 5-

90.9%)

cy of

abdominal pain was a symptom of Schistosoma haematobium

infec

children as & symptom of the die

age

When

312/

hundred and forty three (56.5%) knew that aguatic snails

ledge about the symptoms of

o)
ct

groups wers n significant (tab

asked about the mode of transmission (male + fema

(
ok
Q
o)
Y

263 (4%Z.8%) knew that pathogens enter man’ s

tion. Heematuria was known by the majority of the

Lyl B
a1

involved in the transmission of
infection. The differences in knowledge about the modes of
transmission between the three age groups were statistic

sign

-

ificant (tables 22. 23 and 24).
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Table 17: Relationship between age and having heard about
schistosoma haematobium infection

Hawve vou ever &
feard abouwtl

o.naematobium 5-9 10-14 15-19 Total
infection?

Y e
t..)k Y
e 7

(7é&.8%)

Teoxtal




Table 18:

The relationship between knowledge of dysuria

as a symptom of Schistosoma haematobium
nfection and ag

He

[yl

Yes 16 (51.8%) 107 (62.9%) 47 (75.8%) 170 (B4.6%)
No 15 (48.4%) 63 (37.1%) 15 (24.2%) 93 (35.4%)
TOTAL 31 (100%) 170 (100%) B2 (100%) 263 (100%)

b4 2 = 5 g

degrees of freedom = 2
P >0.05

o




Table 19: Relationship between knowledge of haematuria
h

as a symptom of Schistosoma
infection and age.

aematobium

AGE GROUP (YEARS)

Yes 26 (B3.9%) 1t

No 5 (16.1%) 13 (7.6%) 6 (9.7%) 24 (2.1%)

Total 31 (100%) 170 (100%) B2 (100%) 263 (100%)

x2 = 2.30
degrees of freedom = 2

P>0.05
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Table

urition

as a symptom of
atohium infection and age.

o G

histogoma

Freaue

micturition

AGE GROUP (

[9]]

Y

LD
1G
Jo?

—~~

Lo

Yran
PSS

F

= 1.1

degreea

>0 .05

of

tionship between knowledge of freguency of
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Relationship between knowledsge of lower
abdominal pain as a symptom of
haematobium infection and age.

Lower
Abdominal

pain

0

(B2.¢

~3
ct
o

)‘”“
£
[InS'S

(100

bchistosoma

8]}




)

Table 22:

Relationship between age and knowledge of how
rathogens get into man's body

Pathogens enter AGE GROUP (YEARS)
man”a body

through skin
renetration b - 9 10 - 14 15 - 19 Total

Yes 12 64 36 11

(38.7%) (37 .6%) (B6.1%) (42 ¢

No 19

TOTAL 31 170 62
(100%) (100%) (100%)

w= = 7.96

degrees of freedom = Z
P <@.0b
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Table 23:

urinating in water as
transmission of Schistosoma haematobium

infection.

N =

Miss

Relationship between age
a

and knowledge of

mode of

Through AGE GROU

urinating

P

Pog

(YEARS)

in water

Yes 11 87 40
(27 .9% (Bb3.4%) (65 .6%) (
No 18 76 Z21 115
(62.1%) (46 .6%) (34.4%) (45 .5%)
TOTAL 29 163 61

(100%) (100%)

f freedom

H

()

P

;_J
oD
S0
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Table 24: Relationship between age and knowledge of
aguatic snails involvement in the
tranamission of Schistosoma haemato
infection.
‘ N-= 253
Missing cases = 10
Transmission AGE GROUP (YEARS)
through R -
2 : aquatic
snails 5 ~ 9 10 - 14 15 - 19 Total
Yes 9 (31% 88 (5h4%) 46 (75.4%) 143(56.5%)
No 20 (89%) 7H (46%) 15 (24 .6%) 110043 .5%)

' d TOTAL 28 (100%) 163 (100%) 61 (100%) 253 (100%)

2 = 13.79

)

degrees of freedom = 2

3




The majority of the studied children knew the modes of

acquisition of the disease. One hundred and forty four

(56.89%) knew that the disease could be acquired by fishing in

contaminated water. High proportion 182 (71.9%) knew that it
could be acquired by bathing in water contaminated with

sathogens and 158 (62.5%) knew that it could be acquired
through swimming in water contaminated with pathogens. There
was no assoclation between age and knowledge g& fishing in
contaminated water as a mode of acquisition of the disease.

However, the differences in knowledge of bathing and swimming

in contaminated water as modes of acquisition of the disease

between the three age groups were si

s o 6 »)T‘)'“)
PR -

NJ‘M

transmission of
-.E
prevented. Only 101/253 (41.9%)

be prevented. When asked ahout

38/101 (37 .8%) mentioned medication

mentioned avoiding contact with water contaminated with the
pathogens. Only 5/101 (5%) mentioned both 1Tl

avoiding contact with contaminated water. Six (5.9%) did not

disease.

know an method of preventing the transmis
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Table Z5b5:

fishing in contaminated water as a mode of
e

: Relationship between age and knowledge of

bk

acguisition of 5. haematobium infection.

N= 253

Missing cases =

10

Fishing in AGE GROUP (YEARS)

water

LT

contaminated
with pathogens

(93]
|
©
b
O

- 14

r—(:
O
)}

16(55.2%) 93(57.1%)

No 13(44.8% 70(42.9%"

26(42.6%"

109(43.1%)

Total 29(100%° 163(100%)

61(100%) 2b3(100%)

freedom



Table 26:

o
III

Relationship between age and knowledge of
bathing in contaminated water )
acquisition of Schistosoma haematobiun
infection

Bathing in

AGE GROUPS (YEARS)

contaminated

water 5 - 9 10 - 14 15 - 18
Yes 18(85.5%) 111(88.1%) B2 (85.2%) 182(71
No 10(34.5% 52(31.9%) S(14.8%) 71(28.1%)

Total

290100%) 183¢100%) 61(100%) 253(100%)
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Table 27: Relationship between age and knowledge of
swimming in contaminated water as a mode of
acquisition of infection.

N =253
Missing cases = 10
Swimming in ' AGE GROUPS (YEARS)
contaminated
water
5 - 9 10 - 14 15 - 19 TOTAL
. Yes 16(H5.2%) 94(57.7%) 48(78.7%) 158(62.5%)
No 13(44.8%) 69(42.3%) 13(21.3%) 95(37.5%)
Total 29(100%) 183(100%) 61(100%) 253(100%)
X2 = 9.10
degrees freedom = 2

P<0.0b
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Knowledge of symptoms of Schistesoms haematobium infection
was generally good regardless of'présence or absence of
history of past infection. However, significant associations
between history of past infection and knowledge of dysuria
and haematuria as symptoms of the disease were observed. No
associations were observed between history of past infection

‘and knowledge of freguency ofymicturition and lower abdominal

pain as symptoms of Schistosoma haematohium infection.

One hundred and nineteen (73%) of those children who knew
dysuria as a symptom of the disease, héd history of past
infection compared to only 44l(27%) who had no history of
past Schistosoma baematobium infection (table 28). The
difference in knowledge of dysuria as a symptom of 3.
haematobium between children with historv of past infection
and those without history of past infection was significant

(x2 test, P <0.05).

Haematuria as a symptom of Sghistosoma haematebium infection
was generally well known by the studied children regardless
of presence or absence of past infection. However. 160
(89.6%) of those children who knew haematuria as a symptom of
the disease had history of past infection compared to only 70
(30.4%) who had no hisﬁory of past infection (table 29). The
difference in knowledge of haematuria as a symptom of

Schistosomsa haematohium infection between the two groups was

significant (x2 test., P <0.05).




Table 28:

<
[

Relationship between history of past
haematobium infection and knowledge o
dysuria as a symptom of the disease.

cases = 10

~ £
.

HISTORY OF

PAST INFECTION

DYSURIA

A symptom

119 (73

Not a symptom

Absent

TOTAL

44

166

(100%)

o/
DA )
A0
170 )



Table 29:

62

Relationship between history of past
S. haematobium infection and knowledge of
haematuria as a svmptom of the disease.

HISTORY OF
PAST
INFECTION

HAEMATURIA

A SYMPTOM NOT A SYMPTOM TOTAL

Present

160 (69.6%) 6 (26.1% 166 (65.6%)

Absent

70 (30.4%) 17 (73.9%) 87 (34.4%)

TOTAL 230 (100%) 23 (100%) 2b3 (100%)
2 = 18.419
degrees of freedom=1
P<Q.05
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The differences in knowledge of frequency of micturition and

lower abdominal pain as symptoms of Schistosoma haematobium
infection bhetween children who had history of past 5.

haematobium infection and those who had no history of past

o

nfection were not significant (table 30 and 31).

Tt was observed that those children who had some knowledge
about symptoms, modes of acguisition and transmission of

Srohistosoma haematobium infection had obtained it from

various sources. (table 32). One hundred and three (41.5%)
had received the information from health personnel and

124 /253 (49%) from school teachers. Only 100/253 (39.5%) had
got the information from parents and 12/253 (4.7%) from the
mass media. Twenty two (8.9%) had got the information from

other sources which included friends.

A high proportion of children reported having suffered from

soma haematobium infection previcously. One hundred

and sixty six (85.6%) had suffered from the disease. Of
thoze 130/166 (78.3%) reported having received treatment for

the infection and 36/166 (21.7%) never got treated.

infection was perceived to be a
dangerous disease by 223/2563 (88_1%)~ Only 27253 (0.8%)
thought that the disease was not dangerous and 28/253 (11.1%)
were not sure whether it was dangerous or not (table 33).

The reasons why they considered Schistosoma haematobium

infection to be dangerous were painful urinastion, bleood in

urine, loss of weight. infertility. bladder damage and death.
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109 (66.9%)

Present 57 (63.3%)
Absent 33 (36.7%)
Total 90 (100%)

SYMPTOM

TOTAL

163 (100%)

(100%)

253

x2 = 0.32122
degrees of freedom = 1

P >C
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Table 32: Bources of information about Sghi
haemauobium infectior
N = 253
Missing cases = 10
Source of Number Percent
informatio
I Health personnel 103 41.5
School teachers 124 49 .0
: Parents 100 39.5
Mass media 2 4.7
: Others 02 8.9
Maszs media: Radio and news pa .
Others included: Friends, brothers and
* ¢
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Table 33: Perceived severity of Schistosoma haemabtobium
infection by school children.
N = 253
Missing cases = 10
Severity category Number Percent
Not a dangerous disease i 0.8
A dangerous disease 223 88.1

Don"t know
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3.9 A correlation of Parasitological findings with
water contact activities and history of past infection
The major human water contact activities which seemed to be

important in the transmission of Schistosama haematobium

y

infection among the studied children were swimming, bathi

.‘xt

4

and playing in water contaminated with pathogens. Table 34

shows the relationship between human water contact activitie

o

>

+h

and the prevalence o nfection. The prevalence was
considerably higher among children who admitted getbting in

contact with water for the above three water contact

ctivities (=2 test, P <0.05).

i)

The intensity of infection among children who were infected
and admitted contgct with water for swimming. bathing and
rlaying was higher than that of those who denied contact with
water for the mentioned three activities. The same was true

s’

for other activities except washing cars. However. the
differences in inﬁeﬁsity were not significant (P>0.05). All
these water contact activities can be considered risky both
in terms of acguiring the infection and transmitting it to
other people since a high proportion of children 274/501

(58.7%) reported having urinated in water while swimming or

during other water conbtact activities

1]




Table 34:

69

The relationship between human water contact
activities and the prevalence and intensity of
Sehistosoma haematobiwe infection among school

child

ren.

Hater contact Ko, No. }
activities Examined Positive Prevalence Intensity¥
a. Rice
Cultivation
Yes 83 47 56.6 5%
P.value
No 400 183 45.8 45 0.32
$¥x2 - 2,83852, P value 0.020
b. Collecting
water for
watering
Yes 68 33 48.5 51
P.value
Ho 415 187 47.5 46 0.629
x2 = (.00097, P value 0.971
¢. Swimming
Yes 134 79 59 51
P.value
o 349 151 43.4 42 0.388
¥¥y? = 8.93582, P value 0.0028
d. Washing dishes
Yes 147 71 48.3 53
P.value
Ho 338 159 47.3 44 0.377
%2 = 0.00980, P value 0.8211
¢. Fishing
Yoz 51 25 49 63
P.value
No 432 205 47.5 45 0.215

x%= 0.00097, P value 0.971
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Table 34 continued

f. Collecting
water for

} domestic
i use
‘; Yes 161 83 51.5 49
P.value
. No 322 147 45.7 45 0.685
x2 = 1,271, P value 0.2596
K g. Playing
Yes 140 82 58.6 50
P.value
No 343 148 43.1 44 0,490
*¢x2 = §,87255, P value 0.0028
h. Washing
cars
Yes 12 7 53.8 45
P value
No 471 223 47.3 47 0.959
. ¥ = (.2115, P value 0.6456
i. Bathing
Yes 134 79 59 50
P.value
Yo 349 151 43.3 44 0.420
¥ x2 = 8.93582, P value 0.0028
i. Washing
clothes
Yes 1«7 71 48.3 52
P.value
o 336 159 47.3 43 0.294

%2 = 0.0098, P value 0.921

¥ Geomefric mean of eggs per 10ml urine of infscted children.

% J # A11 %% values which are statistically significant (P values ¢

LY
V.VJ |
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Three hundred and forty (70.4%) children reported that they
often go out of Dar—es—éalaam oity-to rural areas and engage
themselves in some water contact activities. One hundred and
forty three (29.6%) reported that they had never gone to
rural areas. There was no significant difference in
prevalence rates among these two groups of children. Of
those who reported that they often go to rural areas. 153
(45%) were infected and 77 (53.8%) of those who reported that
they had never gone to rural areas were infected. This shows
that at least 77/230 33.5%) of the infected children had

acquired the infection from Dar-es-Salaam.

There was a significant association between history of past
8. haematobium infection and positivity (excreting
Schistosoma haematobhium eggs in Urine) (table 35). Of those
children who were excreting eggs in urine, 99/135 (73.3%) had
history of past &. haematobium infection compared to 36/135

(26.7%) who had no history of past infection.

The sensitivity of historv of past $. haematobhium infection
as an indirect measure for detection of S,haematobium

infection was 73.3% and its specificity was B1/118 (43.2%).
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p between history of past 5.
infection and positivity for
haematobhium eggs in urine.

N =
Mi

S

0

253

! o=y
ing cases = 10

HISTORY OF
PAST INFECTION

7 A T P T e T
nAaematonblium eggs 1n urine

£ A i It =

PRESENT

o TATAT
ABSENT TOTAL

YES 99 (73.3

%) 67 (56,

NO 36 (26.7

TOTAL 135 (100%

5 . AP ﬂ
% 51 (43.2%) B7 (34.4%)

3 PP AP T
) 118 (100%) 253 (100%)

"N
1
~J
=~

degrees
P <0.05
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CHAPTER 4

4. DISCUSSION

4.1 Prevalence rates and intensity of infection.

i

3

The previous studies done in Dar-es-Salaam (Sarda et al.,
1985a; 1985b) and the results of this study confirm that

ochistosoma haematobium infection is endemic and a disecs

public health importance at Kigogo in Dar-es-Salaam city.

The overall prevalence rate of 3. haemat

on microscoplc examination of one

prevalence rates were 44.6% and 50.9% at Kigogo and Darajani

Primary School respectively. The intensities were 43 and 50

e samples in the two schools respectively.

Prevalence rates and intensities have been recorded in Dar-
- -~ -~ . 1 ~— pee P
es-salasam before (Sarda et al.. i 55, 1%

and intensity was 96 eggs/per 10ml urine at Kigogo primary
school. In Mwanza the prevalence was B85% (Forsyth and
Bradley, 1966) and in Tansa o

1t ranged from 38%

Rugemalila, 1878).

of endemicity, the season when the study is done, the methods

used and on the time when urine specimens are co.

m

veis. The prevalence rate and intensity found in

184

v

3
el
-

study is lower than what was recorded by Sards eh
in the same area.

The difference could be attributed to different seasons when
ed

the two studies were cary ut, since there is seasonal &

(d

G
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variation in the transmission of Schistosoma hdemauwhium

infection (Wek bP and Jordan, 1866).

The prevalence rate and intensity of infection was ohserved

to be higher among children in the age-group 10-1

been made in the Gambi:

o+
[..J
Q
B
n
‘:j
<
W)

Similar observati

al.. 1279) and in Nigeria (Ejezie et a1.. 1931).

The high prevalence rate and intensityv of infection

in this. age group has been attributed to more human

I
.
<
m
ol

Sl‘
-
<5
i

contact and exposure to infection (Dalton a Pole, %
In accordance with these authors, the frequency of wate
~ontact was higher among children in the age group 10-14
vears (male + female) than in the age groups 5-9vrs and

19vrs and 1t was parallelled bv higher prevalence rate =a

tensity of infection. Results of reinfection studies

schigstosoma
that there is resistance to reinfection (Wilkins et

L..1987). Therefore,the decline in intensitv and

BaA
-

O
Hy

infection in relation to age., may be

to the development of concomitant protecti

a3 to changes 1n water contact.

Males had a significant higher prevalence rate and i

of infection than females. Sexual differences in prevale

rates and intensity of infection have not been found

hium offer strong supvort for the v

a.

significant in some previous studies (Forsyth and Brad

1966: Zumestin, 1983) but Edington et. al. (1970) fou

rreva

Q The
ey
+ e
ocnNawtw
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CHAPTER &

CONCLUSIONS AND RECOMMENDATIONS

. A Ve
Conclusions.
1. The prevalence and intensity of Schistosoma

haematobium infection among school children at Kigogo

branch,/ward is still high.

]

' Haematuria and proteinuria as detected by urinalysis
reagent strips correlated positively with the intensity

of Schistosoma haematebium infection in the area.

3. Some of the major factors contributing to the
transmission of the disease in the area were:

The occurrence of permanent and semi-permanent

=3

n

surface waters, the presence of snail intermediate

L

of 5. haematobium and human water contact

=
Q
w
ct

patterns.

RECOMMENDATIONS

[N

1. Treatment of infected school children on a regular

basis with metrifonate is recommended for the control of
S. haematobium infection in the area. The control

should be undertaken through the existing primary health
care structure by health personnel. The diagnosis of
infected children should be made on the basis of the
presence of blood in urine detected by urinalysis
reagent stfips and history of haematuria. The strips

are rapid in making a diagnosis of heavily infected
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children. With very little training, the primary
care workers and school teacher; can detect heavily
infected children needing treatment. The treatment of
infected children will reduce morbidity and help
infected children to recover from reversible lesions.
It also reduces the output of eggs from infected
subjects and thus reduce the chances of infecting the
snails.

»  Health education should be part of the control
strategies. Through parents. mass media and school
teachers. the awareness of children about the cause.
tranamission and prevention should further be raised.
Health education sessions about the disease in schools

should begin from standard one rather than in standard

H
o

ive. Children should understand the nature of the

ul

disease and its implication for their health,

e

consequently appreciate the need to seek medical

G
i)
[

3
(6]

early, and co-operate with health workers in therapeutic

issues. Children health education programmes on the
radio should be intensified and among other health
priorities in this country, Schizstosomiasis should be
included.

3. Provision of alternative water sources for
recreational activities are suggested. Since the
atudied children reside in Dar-es-Salaam city which is
near the Indian ocean. arrangements to transport

children on a regular basis with guards especially on

health
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weekends to this water body which is not infested with

snail intermediate hosts is suggested as an alternative

i

{

source of water for their recreational activities:

4. A longitudinal observational study on human water
contact and on snail intermediate hosts is suggeste«
Such a study would be able to show seasonal variation in
human water contact ratterns and snail population
densities which could not be observed in a cross-

sectional study. Knowledge of foecal and seasonal

et

patterns of transmission could be utilized in focal and
seasonal application of molluscicides to control the

transmisaion of this disease in the area.
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