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ABSTRACT
Introduction

Shistosomiasis and soil transmitted helminth infections represent a major public health
problem in developing countries. Currently the periodic large-scale de-worming
programme administered to school-age children without prior diagnosis has been

shown to reduce the prevalence and intensity of helminths among school age children.

Methodology

The study was conducted in Korogwe urban district which is located in Tanga region.
The study was designed to determine the prevalence of helminthic infections and
factors associated with performance of the school health de-worming programme. A
cross-sectional study was carried out in the area using both structured and semi-
structured questionnaires. The study population included pupils from public primary
schools which were randomly selected. For parasitological studies stool and urine
specimens were examined. Urine was microscopically examined using standard
procedures while stool samples were examined using the Kato-Katz technique.
Qualitative data was collected using in-depth interviews with key informants
including; teachers, health workers, influencial people in the community and the
national school health programme coordinator. Descriptive statistics was used to
analyse quantitative data using Epi Info computer software while elaborate narratives

was used to analyse most of the qualitative data.
Results

The overall prevalence of Schistosma haematobium, Schistosoma mansoni, Ascaris
lumbricoides, Trichuris trichiura and hookworms was found to be 14.7%. The
prevalence of S. haematobium and hookworm infections were found to be 8.3% and
5.9% respectively. The prevalence rate for other helminthic parasites identified were
negligible (<0.1%). The overall prevalence of helminthic parasites in older children

aged 13-17 were significantly higher (19.4%) compared to 12.6% in the age group of
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6-12 years and the intensity threshold of all intestinal worms identified fell under the
category of light infections. The coverage of albendazole from the National
Schistosomiasis and Soil transmitted helminth Control Programme (NSSCP) reached
45.4% while that of albendazole from the parallel programme (National Lymphatic
Filariasis Elimination Programme) was 12.6%. Despite the low coverage compared to
the 1996 study in the area the prevalence of S. haematobium decreased from 59% to
8.3% and hookworm decreased from 61% to 5.3%. It is hypothesized that these
decrease in the prevalence of the most common parasites are attributable to the
community compliance with the programme objectives and the school participation in

general as demonstrated in the in-depth interviews.
Conclusion

The school age de-worming programme which in most cases is implemented by
school teachers is perhaps the most effective way to reduce helminthic infections
among school children in Tanzania. Although helminthic infection was not eliminated
by two rounds of deworming interventions all children who remain infected had a

“light infection’.
Recommendations

Realizing the effectiveness of de-worming intervention in school children it is
recommend that additional rounds of de-worming treatment be planned for further
reduction of helminthic infections in the arca. Head teachers should also be included
in the training seminar and teaching materials specific for the programme should be
provided. It is further recommende that, community meetings be held to raise
awareness of the community regarding the programme and the drug used with the aim
of reducing the fear of adverse side effects believed to be associated with medication

used in the programme.
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CHAPTER ONE

1: Introduction

Helminthic infection is an ancient global problem representing a serious medical and
health problem, particularly in tropical regions where hygiene and sanitation in the
community is poor. It is also a silent disease that destroys the health, wellbeing and
learning potential of millions of school children in many developing countries today
(Amara et al., 2005). The parasites consume nutrients; destroy tissues and organs in
which they live causing pain, diarrhoea, obstruction, anaemia, ulcers and various

health problems (Luong, 2003).

The global estimates suggested that A. lumbricoides infects 1.221 billion people, 7.
trichiura 795 million, and hookworms 740 million (de Silva et al., 2003, 1997) while
about 85% of the 200 million people infected with schistosomes live in the African
continent (Chitsulo et al., 2000). School children, aged around 6 and 15 years have the
highest infection rates as well as the highest worm burden, which contribute greatly to
contamination of the environment with infective stages of the parasites (WHO,
1995a). It is well known that the greater the number of worms with which a school-
age child is infected, the greater the impact on that child’s health. Moreover, the
damage caused by worm infections in this early life has been found to have indirect

effect on productivity during adulthood (Guyatt, 2000).

It is becoming apparent that treating health and nutrition problems in school children
is important for the betterment of their health and survival. Through World Health
Organization's the Global School Health initiatives was launched in 1995 which seeks
to mobilize and strengthen health promotion and education activities at the local,
national, regional and global levels. Currently the school health program has shown a
tremendous promise on the general wellbeing of school children in developing
countries. Compared to other population groups in the community, school children are

more easily reached with drug-treatment and health education (PCD, 1999).



De-worming school children by anthelmintic drug treatment is a curative approach to
expelling the heavy worm load in children. Periodic mass drug administration is the
most effective approach to reduce worm’s morbidity. Currently there are three ways
used to implement periodic mass de-worming program in which treatment can be
given to whole population without regard to people’s characteristics (blanket
approach); the second approach which is commonly used is targeting to treat the high-
risk groups in a community without identifying who is infected and the last approach
is to treat people who are diagnosed with or has show signs of an infection (WHO,
1996).

Though mass chemotherapy will not always kill 100% of the worms but, because the
few remaining worms will not replicate and because they usually pose only a minimal
health threat, therefore repeated chemotherapy at regular interval (periodic de-
worming) in high risk groups can ensure that the levels of infection are kept below
those associated with morbidity and will frequently result in immediate improvement
in child health and development (WHO, 1992). Drug therapy alone may only provide
a short term measure for reducing worm infection in a target population. Re-infection
is frequent within a short period therefore, control measures in schools and
communities through improved sanitation and hygiene along with de-worming need to

be ensured to prevent infection and re-infection.

The common helminths that infect school age children are N. americanus, A.
duodenale (hookworms), A. lumbricoides (roundworms), 7. trichuris (whipworm), S.
haematobium and S. mansoni (World Bank, 1993). These worms can effectively be
treated with single dose of Albendazole (400mg) or mebendazole (500 mg) targeting
all the common intestinal worms (hookworms, roundworms, and whipworms) while
praziquantel (40-60mg/kg) is used for the treatment of human schistosomiasis
(Schistosoma haematobium, Schistosoma mansoni and Schistosoma japonicam).

These drugs have been found to be highly effective (Awasthi et al., 2003). Unlike



albendazole and mebendazole, the number of praziquantel tablets has to be adjusted to
the height of the child (WHO, 2002).

The challenges that face de-worming program for many of African countries is the
limited access to drugs such as generic praziquantel which is not yet donated on a large
scale and albendazole which in most cases is donated only for the control of lymphatic
filariasis. Inadequate fund and limited access to anthelmintic drugs have been
hampering national efforts to scale up and sustain de-worming treatment. It is likely
that enhanced efforts will be required to expand national and global coverage and to

integrate measures to control helminthic diseases.

Tanzania, being one of the resource limited countries in which the hygiene and
sanitation condition are poor, clean and safe water supply is inadequate and the urban
settlements are crowded, cannot escape the problem of helminthic infections
(Mwaluko et al., 1991). The problem of schistosomiasis and soil transmitted helminths
has been known since colonial era. To date, several fragmented surveys have explored
the prevalence of disease in the country. One of these studies is the study on urinary
schistosomiasis which reported the prevalence of S. haematobium infections to be
greater than 50% in some ares of Tanzania mainland (Brooker et al., 2001). Another
important study is the joint study between Tanzania and Ghana prior to the
introduction of the school based de-worming program which revealed that the most
intense worm infections and related illnesses occur in school age children (PCD,
1998b; Brooker et al., 2009). Using the available evidence based information and
many other relevant sources of information the Ministry of Health and Social Welfare
(MOHSW) recognized that helminthic infection is a public health problem in
Tanzania. This led to introduction of National Schistosomiasis and Soil-transmitted
Helminth Control Programme (NSSCP). The programme was officially launched in
July 2005 by former Prime Minister the Honorable Fredrick Sumaye and the Minister
of health Hon. Anna Abdallah.



NSSCP which is based within the Ministry of Health in collaboration with the
Ministry of Education and Vocation Training jointly commenced de-worming
treatment to primary school children in November and December, 2005. During the
first de-worming round each child received appropriate single dosages of praziquantel
for schistosomiasis (40 mg/kg body weight) and albendazole (400 mg) for intestinal
helminths. During the first de-worming round in 2005 the programme planed to de-
worm five million children but of them three million children (78%) were de-wormed
while in 2007 the second de-worming round was carried out and achieved 83%
coverage rate (MHSW, 2007 - unpublished).

During the second de-worming round the NSSCP distributed a single dose of
praziquantel tablets alone while school children from Tanga, Pwani, Dar-es- Saalaam,
Lindi and Mtwara regions where the National Lymphatic Filariasis Elimination
Program (NLFEP) is running received albendazole which is co-administered with
ivermectin under the blanket approach. Again in 2008 the programme scaled up de-
worming treatment and covered six new regions that included; Arusha, Manyara,

Kilimanjaro, Singida, Morogoro and Rukwa in which Praziquantel was distributed.

Together with many other activities the NSSCP has been working hard to ensure
successful implementation of de-worming programme. However, reducing morbidity
of helminthic infections among school age children will depend on the policy
decisions taken by Ministers of Health, Ministers of Education and their advisers.
Critically, it will depend also on the dedication of health professionals and the support
of stakeholders who have committed time, money and resources to helminthic control

and the involvement of communities.

Despite the programs effort to achieve the target there has been some reported
shortfalls associated with minimal participation of regional health management team
and in some cases school children, their parents and community in general were not
prepared to support the programme. Also during the first de-worming treatment a few

number of children developed an expected adverse drug events which created fear



among parents. Consequently this led to the notion that the affected children were
overdosed (MHSW, 2005 - unpublished).

Under these circumstances there is a great need to assess the current de-worming
status by determining the prevalence of helminthic infections, the coverage of the de-
worming treatment, the acquired knowledge of school teachers on school health de-
worming programme and factors associated with performance of the school de-
worming programme. Such information will enable policy makers and programme

managers to improve the school de-worming programmes.

1.1: Statement of the problem

Schistosomiasis and soil-transmitted helminths (STHs) are found countrywide. In
some areas, the prevalence rate exceeding 80% was found (Ansel et al., 1997), making
these diseases a primary public health concern. The prominence of infection is
probably attributed to factors related to poor sanitation, overcrowding, bad hygienic
habits, environmental contamination with infective stage of the parasite (Smith, 1993)
and poor health education (Shubair et al., 2000). Fragmented surveys in different parts
of the country provide the only evidence based data describing the prevalence of
schistosomiasis and soil transmitted helminths in those areas. Though some of the
surveys were done many years ago they give some clue on the magnitude of

helminthic infections in the country.

Realizing the burden of helminths infections in the country the MOHSW introduced
NSSCP which is now working hard to scale up the coverage. The programme is now
facing problems relating to ineffective preparation and implementation of its activities.
This was seen during the first and second de-worming campaign when school
children, their parents and the community in general were not prepared for the
programme activities (MHSW, 2005 - unpublished). In some cases teachers were
blamed for harming children when they developed adverse drug effects following
anthelmintic treatment (MHSW, 2005 - unpublished). This led to the notion that the

affected children were overdosed. Apart from ineffective implementation of



programme activities the NSSCP has managed to distribute two rounds of praziquantel
treatments in some parts of Tanzania mainland including Korogwe urban district and

reached 78% and 85% de-worming coverage in 2005 and 2007 respectively.

The Ministry of Health and Social Welfare is satisfied with the outcome of the school
health de-worming programme from seventeen regions of Tanzania mainland with a
de-worming coverage of 78% in 2005 and 85% in 2007. Apart from the reported de-
worming coverage there is no recent information on the actual consumption of either
praziquantel or albendazole, and no study has been done to determine the current
prevalence of helminthic infections subsequent to school health de-worming
treatment. Moreover, it is not known exactly how effective the school health de-
worming programme has been, in terms of de-worming coverage, the current
prevalence of helminthic infections and factors associated with performance of the

school health de-worming programme.

It is against this background that, this study was undertaken to examine the current
prevalence of helminthic infections and factors associated with performance of the

school health de-worming programme in Korogwe urban district.

1.2: Research questions and objectives

1.3: Research questions

1. What is the current prevalence of schistosomiasis and soil transmitted helminth

infections among school children in Korogwe urban district?

2. What is the proportion of school children who received Praziquantel and

Albendazole in the last de-worming treatment in Korogwe urban district?

3. What is the acquired knowledge of school teachers on school health de-worming

programme in Korogwe urban district?

4. What factors are associated with performance of school health de-worming

programme in Korogwe urban district?



1.4: Objectives
1.4.1: Broad objective

To determine the prevalence of helminthic infections and factors associated with

performance of the school health de-worming programme in Korogwe urban district.

1.4.2: Specific objectives
1 To determine the current prevalence of schistosomiasis and soil transmitted helminth

infections in school children in Korogwe urban district

2. To determine the proportion of school children who received praziquantel during

the last de-worming treatment in Korogwe urban district

3. To determine the proportion of school children who received albendazole during the

last de-worming treatment in Korogwe urban district

4. To assess the acquired knowledge of school teachers on school health de-worming

programme in Korogwe urban district

5. To assess factors associated with performance of the school health de-worming

programme in Korogwe urban district

1.5: Rationale for the study

Some progress has been made by the NSSCP towards attaining the national and
international targets to de-worming school age children in Tanzania mainland. This
study sought to contribute to the MOHSW efforts and those of other stake holders

towards improving the ongoing school health de-worming programme.



CHAPTER TWO

2.0: Literature review
2.1: Situation of helminthic infections

Schistosomiasis is the second most prevalent tropical parasitic disease after malaria. It
is a leading cause of morbidity in endemic areas of Africa, Asia and South America
(WHO, 1995). In some parts of Africa the onset of haematuria due to urinary
schistosomiasis is so common in adolescent boys that it is seen as normal (Desowitz,
1981). Of the intestinal parasites, the peak prevalence and intensities for trichurisis and
ascarisis are in childhood, while for hookworm, the prevalence and intensity rises with

age, reaching a plateau in late adolescence (Bundy et al., 1992).

Worldwide, more than 3.5 billion people are infected with intestinal worms, of which
1.47 billion are infested with roundworms, 1.3 billion with hookworms and 1.05
billion with whipworm (de Silva, 2003). Children aged 5-15 years make up the group
with the highest infestation rate and highest worm burden, which contributes greatly to
the contamination of the environment. It is estimated that about 400 million school age
children are infested with the roundworms, whipworms and hookworms worldwide

(Chan et al., 1994).

In Tanzania, there are several fragmented surveys that have measured the prevalence
of helminths in school age children. One of these is a study in Dar es Salaam, which
found the prevalence of 4% for A. lumbricoides (Killewo et al., 1994). Another study
is a study in Kilimanjaro region in the lower Moshi rice irrigation scheme which
revealed prevalence of S. haematobium and S. mansoni among children aged 3 tol4
years to be 3% and 36.5% for S. haematobium and S. mansoni respectively (Kisanga,
1991). Another study done in Muheza district showed that, the overall prevalence of
geohelminths in school children was 47.1% in which hookworm infection was

reported to have the highest (45.0%) prevalence (Mtoi, 2003).



2.2: School based de-worming programmes

In contrast to all other infectious agents like viruses, bacteria, fungi and protozoa, the
helminthic infections of interest such as ascariasis, trichuriasis, hookworms and
schistosomiasis do not multiply in the human host. Therefore infection and re-
infection will always results from external sources while the rate of re-infection will
depend on many factors including the treatment efficacy and de-worming coverage.
Generally de-worming school age children who are the most infected and source of
environmental contamination in the community is critical in the rcduction of
transmission of helminthic diseases in the community. Therefore, treating only school
age children can reduce up to 70% of the total burden of intestinal worms in the

community (Bundy et al., 1990).

Evidence from existing de-worming programs that narrowed their intervention to
school age children (a high-risk group) has shows that the treatment costs of
chemotherapy for helminthic infections are quite low (well below US$1 per school
age child). This finding is in part due to the easy accessibility of the target group and
the cost savings of incorporating delivery into existing school and health programs.
Indeed, evidence shows that mass treatment for these neglected diseases is both the
most cost effective way to increase school participation and improving health status of

children in endemic areas (PCD, 1997).

Fortunately, cost-effective measures based on highly efficacious anthelmintic drugs
are now available to reduce and control disease caused by these infections. It has also
been shown that anthelminthic drugs given to children significantly effect their rapid
growth judged by weight gain, height increment, arm circumference and triceps and

sub scapular skin-folds (Stephenson et al., 1993).

2.3: Mass administration of anthelmintics

Preventive chemotherapy interventions will be more effective, and compliance with
subsequent rounds of treatment sustained, if communities are properly informed about

the aims and objectives of the programme. Communities also need to be aware of the
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purpose of drug administration, the timing and location of treatment rounds, and the
measures to be taken if any adverse events should occur. Clear and concise messages
to the community about preventive chemotherapy program should be delivered in a

socially appropriate manner and in time to reach as many people as possible.

In many places, there may be opportunities to associate preventive chemotherapy
interventions with existing health-care programmes that make use of different drug
distribution channels, for example, campaigns targeting mothers and children, such as
those involving antenatal services and other health intervention programmes may offer
an inexpensive approach for regular anthelmintic drug administration (CDC, 2004). In
most instances, interventions that are “packaged” in this way yield additional benefits
(Curtale et al., 1995; WHO/UNICEEF, 2004).

2.4: Effectiveness of anthelminthic drugs

Anthelmintic drug treatment is aimed at reducing morbidity by decreasing the worm
burden. Repeated chemotherapy at regular intervals (periodic de-worming) in high-
risk groups can ensure that the levels of infection are kept below those associated with
morbidity. Currently there is not enough evidence of the emergence of drug resistance
in human helminths. A number of reports have attested to the effectiveness of
chemotherapy when treating helminths in China (Lin et al., 1997), Saudi Arabia (Ageel
et al., 1997) and Kenya (Magnussen et al., 1997). The problem is the low efficacy of
single-dose albendazole and mcbendazole for the treatment of hookworm and
trichuriasis, respectively (Adams et al., 2004; Albanico et al., 1994) and high rates of
post treatment re-infection for soil transmitted helminths in areas of high endemicity
(Albanico et al., 1995).

Drug resistance should be suspected if high coverage, high-frequency anthelmintic
treatment is found to have less than the expected effect on the target helminths. Since
we adopted regular mass chemotherapy to control helminths in endemic countries
there has been increasing pressure for anthelmintic drugs which might create chances

for anthelmintic drug resistance (Albanico et al., 2003). Hookworms are known to be
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at higher risk than other helminths for developing drug resistance. Therefore, a long
term preventive chemotherapy must be accompanied by collection of baseline data on
drug efficacy at the beginning of the intervention, followed by regular monitoring

(Geerts et al., 2000; Albanico et al., 2004).

Millions of doses of praziquantel and albendazole have been used since registration of
these drugs for human treatment was approved (Stephenson et al., 2000). Each drug
has an excellent safety record; adverse reactions are minimal and transient, and serious
adverse experiences are extremely infrequent. In practice, both infected and uninfected
people are treated in community program. Temporary minor reactions following
treatment occurs mainly in infected people and usually result from the body’s response
to the dying of worms. Heavily infected people are more likely to experience such
reactions (Weekly Epidemiological Records, 2003; Loukas et al., 2006). Generally,
the number of people reporting adverse reactions is highest at the first round of

treatment and tends to decrease during subsequent rounds (de Rochars et al., 2005).

Many individuals in endemic countries are often infected with multiple worms,
making it justifiable to co-administer anthelmintic drugs targeting more than one
helminthic infection in order to reduce helminth morbidity. Praziquantel and
Albendazole have been shown to be safely co-administered for schistosomiasis and
soil-transmitted helminth infections (Olds, 2003) while mebendazole and praziquantel
have been widely co-administered in many countries and reported to be safe (Engels et
al., 1993, 1994; WHO, 2002). Again albendazole plus ivermectin can be safely used
for the treatment of lymphatic filariasis (Awadzi et al., 2003; Horton et al., 2000;
Simonsen et al., 2004).

A sustainable anthelminthic treatment for helminths may be disrupted if serious
adverse drug events occur as a result of the inadvertent treatment of certain concurrent
infections that have not been recognized. For instance, praziquantel can exacerbate
central nervous system pathology due to schistosomiasis or Taenia solium

cysticercosis. As a general rule this drug should not be administered in large-scale
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interventions to individuals reporting a history of epilepsy and/or other signs of

potential central nervous system suggestive of cystercosis (Mehta et al., 2004).
2.5: Problem facing de-worming programmes

Helminthic diseases are largely neglected by the global health community as the
people most affected are among the most impoverished. Helminthic infections are of
major public health importance in most of the resource limited countries. Despite of its
high morbidity helminthic infections receive less than 1% of the global research

dollars (Hotez et al., 2008).

Helminthic transmission is a result of environmental contamination with human
excreta, therefore chemotherapy control approach can provide a short term
interventions because their effect is quickly hampered by re-infections. Studies have
shown that haphazard handling and disposal of human and animal excreta together
with inadequate water supply contribute to high levels of helminthic infections
(Bundy, 1995). Therefore improvements in hygiene, sanitation and water supply are

the most beneficial approach in the control of helminthic infections in the community.

It is predicted that more than half of the global human populations live in urban areas
where most of them are in the rapidly growing cities of Africa, Asia and Latin
America (United Nations, 2003). Rapid urbanization in most African countries often
go with lack of adequate water and sanitation which further increases transmission of

schistosomiasis and soil transmitted helminth infections ( Crompton et al., 1993.).

Health education is another control strategy that has not been effectively integrated in
de-worming programmes. Since health education aims at reducing transmission and
preventing re-infection by encouraging healthy behaviors, it can help also reduce
environmental contamination by promoting use of latrines and increasing level of

knowledge which further reduces chances for re-infection (Lansdown et al., 2002).

Community perceptions towards de-worming programmes may affect anthelmintic

administration. A study in Turkey determined community perception of school-based
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de-worming programme. Result shows that, 99% of the parents and 98.4% of the
teachers approved of the teacher’s role in this program. Nearly all of the teachers and
parents showed willingness to continue the program in the future and 75% of the
parents indicated willingness to pay for the drugs. The study also highlighted the need
of educating illiterate mothers and overcoming the prejudice against externally funded
measures, which are perceived by some of the members of the community as an
experiment run by foreigners on the local population and the concern of some parents

that anthelmintic drug (mebendazole) might cause sterility (Ulukanligil, 2006).
2.6: Factors affecting administration of anthelmintic drugs

Effective community involvement in any of the health intervention programmes has a
positive impact in terms of programme implementation and sustainability. One study
which determined community perception relating to school de-worming was carried
out in two countries before they commence de-worming programme. Result shows
that, most teachers (96% in Ghana and 98% in Tanzania) were positive about their role
in the program, including acceptance of anthelmintic drugs and over 90% of parents in
both Ghana and Tanzania were willing to pay for the continuation of drug treatment
(Brooker et al., 2001). Similar findings were also observed in a local community
where school age de-worming was being conducted and parents were willing to pay

for a school-based chemotherapy program (Lwambo, 2005).

The cost of de-worming drugs may also affect administration of anthelmintic
treatments. When the price of Praziquantel and Albendazole drugs was high, each
person was screened for infection and then treated accordingly. Today individual
diagnosis for helminthic infections is nearly four to ten times as expensive as the
treatment itself. Reduced price of anthelmintic drugs and the use of school system for
delivery of de-worming treatment has make de-worming programme to be the cost
effective helminthic control approach as the cost for praziquantel is now less than 0.50
USS$ per year and less than 0.25 USS per child per year for treating common intestinal

worms. More over, these tablets are heat stable and require no cold chain for delivery.
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With a shelf life of up to four years, they can be purchased in bulk to reduce costs and

to ensure uninterrupted supply (WHO, 2002).

Successful distribution of anthelmintic drugs will depend on effective cascade training
of regional and district school health officers and thus the school teachers. Before
commencing de-worming programme the MOHWS conducted three de-worming
training workshops in 2004. The training workshops were the footstep for school
health de-worming programme. Each workshop lasted for 4 days, covering
epidemiology, transmission, diagnosis and treatment of schistosomiasis and STH. The
workshops were very successful having al00% attendance from the District and
Regional School Health officers both from the Ministry of Health and Ministry of
Education. These Regional and District School Health officers were responsible for
cascading de-worming training to primary school teachers in their districts (MOHSW,
2006 - unpublished).

According to WHO and other international agencies a one day training seminar should
be conducted for selected personnel from the Ministry of Health and Ministry of
Education and it should cover the following subjects; Negative effects of intestinal
helminths on health and educational outcomes; justification for a school based de-
worming programme; characteristics of the drugs and treatment schedule and
prevention of intestinal parasitic infections through improvement of water and

sanitation facilities as well as hygiene practices (WFP/UNESCO/WHO, 1999).
2.7: Monitoring of mass de-worming programme

Monitoring of helminthic morbidity subsequent to mass chemotherapy treatment is an
important component in the control of schistosomiasis and soil transmitted helminths.
In order to determine progress of the programme it is important to understand that,
clinical, nutritional and parasitological assessment can equally be carried out to
determine worms’ morbidity (Montresor et al., 2002). Also a study on the impact of

school age de-worming exercise will discover trends of de-worming effects such as;
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the improved iron stores and haemoglobin levels, improved growth and improved food

intake (Crompton et al., 2002; Stephenson et al., 1993).

Normally the first sign of improvement is the reduction of heavy infection, then
nutritional, with an increase in iron stores, followed by an increase in haemoglobin
level and finally by an increase in growth. At least two years of intervention are
normally required before an increase in haemoglobin becomes evident while more

time is required to show an improvement in growth (WHO, 1996).

There are several monitoring indicators but the most important indicators are
parasitological changes and reduction in morbidity. In practice it is not necessary for
all these indicators to be collected in each of the control programmes. However, there
is a core set of indicators which should always be measured and other indicators which

may be considered at particular times or when additional resources are available.

Usually once the control programme has been initiated, the first monitoring activity
will involve estimation of number of participating schools, the number of teachers
trained, the distribution and quantity of drugs administered and the number and type of
health education activities conducted. Among these, the most important indicator is
the estimation of drug coverage (proportion of the school children received the drug).
The number of variables to be studied will depend on the amount of resources
available though, in many cases the coverage estimated using either Forms B-C which
is routinely filled in by the teachers after each drug distribution in the school or the
coverage determined from a specially organized survey in which the coverage teams
randomly select schools and ask children if they have received de-worming drugs
provide sufficient approximation of coverage in the whole school-age population

(Montresor et al., 1998).
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CHAPTER THREE

3.0: Research methodology

3.1: Study area

This study was conducted from January to November 2009 in Korogwe Urban district
which lies in the central part of the Tanga region, surrounded by Korogwe rural,
Handeni and Kilindi districts. The district was selected because of two major reasons;
it is one of the districts where the two de-worming interventions targeting school age
children had been undertaken. Secondly, it is a district where basclinc rcsults from a
study done in 1996 prior to commencement of the national school de-worming
intervention was accessible. The 1996 study examined 466 primary school children in
Muheza, Tanga urban and Korogwe districts (WHO, 2001).

3.1.1: District profile

With its central location, Korogwe urban district is well connected to the rest of Tanga
region. It is about 93 kilometers away from Tanga city, 344 kilometers south of
Arusha and 305 kilometers north of Dar es Salaam city. It is located within the
latitudes 5° and 514’ south and in the longitudes 38”23’ and 30°33" east. The climate
is closely associated with the topography and ranges from tropical to sub tropical with
a mean annual rainfall of 950 mm. There are two rainfall seasons: the long rains
("Masika™) fall during February to May and the short rains (“Vuli”) fall during
Seplember to November. The average temperatures during hot months (October —
March) usually range between 30—32°C. In the cooler season from May to October,
the temperatures range from 23—28°C. Humidity is generally high and ranges
between 65% —100% during the hot season. The major occupation in the area is
agriculture where people engage in sisal production as the main cash crop. They also
grow beans and maize as food crops and keep livestock such as goats, cows and
sheeps. Other occupations include trade and employments from the public and private

sectors.
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According to the National Population and Housing Census held in 2002, Korogwe
urban had a total population of 53,986 people of whom 28.8% were school age
children aged between 5 and 14 years. The current data shows that the Korogwe urban
has a total number of 26 public and private primary schools enrolling about 12473

children, of these 6311 are males and 6162 are females.

The Korogwe Town has 8 wards namely Manundu, Kilole, Kwamsisi, Mtonga,
Magunga, Old Korogwe, Kwamndolwa and Ngombezi (Appendix F). The town has
one government district hospital which is located in Magunga ward. There are five
dispensaries and several small privately operated clinics. Three out of the five
dispensaries are located in Manundu ward, one dispensary in Ngombezi ward, and
another one in the Kwamndolwa ward. The main sources of water used by people is
piped water, protected and unprotected wells, protected and unprotected springs,
rivers, streams and rainwater. There was no urban system to collect and recycle waste

water and sewage which are either discharged into soak pits or into open gutters.
3.2: Study design

A cross-sectional study that involved primary school children was done in Korogwe
urban area using structured and semi-structured (guideline) questionnaires. Results
from a study done by the Tanzania Partnership for Child Development (PCD)
published by Bulletin of the World Health Organization (WHO, 2001) were available

to compare the current findings to those of the previous study done in 1996.
3.2.1: Study population

The target population was the school children from the public primary schools.
However, to obtain detailed information about the programme the study interviewed
key informants from the school teachers, health workers, national school health

programme coordinator and influential people in the community.
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3.2.2: Sample size determination

The sample size was estimated basing on the previous prevalence of hookworm
infections (61%) from the study area (WHO, 2001). The study randomly sampled one
third of the public primary schools in the area. Therefore eight primary schools were
randomly sampled from a list of 24 public primary schools in the district. Recruitment
of school children from the chosen primary schools was also done. The minimum
sample size required was arrived at by using the following formula (Petrie et al.,
2005);

n=(1.96/ w)* * p(1-p)
Where: n = sample size (minimum sample size)
w = margin of error on P (4%) = 0.04

1.96 = Is the percentage point of normal distribution corresponding to a two sided

significant level.

p = Is the expected proportion (in percentage) of school children reported to have

hookworm infestations in the study areas (61%) = 0.61.
Therefore: n = (1.96/0.04) % * 0.61(1-0.61) = 571.2.

This formula was taken to give a rough estimate of the minimum sample size required

for the purpose of the study in order to detect an estimate of the true prevalence rate.

When 5% was added to take into account for attrition the study recruited 600 children.
However, 21 pupils were excluded from the study because they did not collect both
the stool and urine specimens therefore, the study managed to recruit 579 primary

school children in the study area.
3.2.3: Sampling
1 Probability sampling.

2 Purposive sampling (Non probability sampling).
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The target population in the study was the public primary school children which were
randomly selected. At each school children were drawn up in a chronological order
from a list of class enrollment register book. Systematic sampling was applied in
which every fourth pupil in a class was sampled from this list. About 75 children were
systematically sampled from each school with an average sampling of 11 children

from each class.

Purposive sampling was applied to select key informants from the school teachers,
health workers, influential people in the community and the national school health
programme coordinator. Selection of the primary school teachers was based on those
who attended de-worming seminars to distribute the de-worming drugs and selection
of influential people based on those who have the primary school age children.
Selection of key informants from the medical field targeted the District Medical
Officer, Reproductive and Child Health Coordinator and the District School Health
Coordinator. Information about the influencial people in the community was obtained

through asking different people during the first few days of the sampling process.
3.3: Recruitment and training of research assistants

Research assistants were obtained by announcing a vacancy for the research assistants.
The announcement briefly describes qualification for the post. One of the
requirements was; the applicant must be a resident in the study area and should have
secondary school education with at least a certificate in medical fields, teacher or
community worker. Three research assistants were recruited. Of these two were
primary school teachers and one had certificate in medical laboratory technology.
These research assistants were trained in the techniques for data collection, handling
of specimens, mobilize and calming children during the survey. Furthermore, the three

recruited research assistants participated in one day pilot study.
3.3.1: Pre-testing of research instruments

Pre-testing of research questionnaires (structured and guidelines) was done in the field

in which five children were chosen randomly and two school teachers were chosen
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purposively from one primary school in the study area. More over, two health workers
from one dispensary in the area and two influential peoples in the community were
chosen purposively for in-depth interview. Pre-testing was successfully done and all
questions were clearly understood to participants. In order to reduce bias the study did
not include school or any participant who was interviewed during the pre-testing

session.
3.4.0: Data collection

Data collection included two methods: one is the collection of stool and urine
specimens for laboratory examination and the second source of data was obtained
from the interviews in which a questionnaire was used. Data collection was done after
the researcher had received permission from the District Executive Director who
introduced him to the District Education Officer, District Medical officer, Local
leaders and the head teachers in the study area. The District Education Officer made
available the list of all primary schools in his district. Using the list, schools were
selected by sampling method described above. Selected schools were informed about
the study at least two days before commencing of data collection procedure. Children
were also informed by teachers about the study and were invited to pass along this

information to parents/guardian.

Just before we began the sampling procedure pupils were educated on the causes of
schistosomiasis and soil transmitted helminth infections and they were convinced that
every child ought to be free from such infections, thus the necessity of participating in
the research work was appreciated by them. Sampling of children was done using the
enrollment register book. Sampling ensured equal participation of males and females
from each class. Selected children were given wide mouthed corked sterile bottles and
were taught how to collect stool and urine samples at school toilet on the same date

and with the aid of the research assistants the specimens were properly collected.

A child who managed to collect both the stool and urine samples was requested for the

interview. The questionnaires were developed in English Version and later translated
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into Kiswahili Version by translator. During the time of the interviewing the
questionnaires used were the Kiswahili version because most of the people use
Kiswahili. The type of questions was open and closed ended type of questions as
described in Appendix H. With the aid of research assistants and school teachers

pupils were comfortably interviewed and all questions were correctly filled.

In-depth interview was used to collect qualitative information from four groups of key
informants namely; the primary school teachers, the national school health programme
coordinator, the influential people in the community and key informants from the

medical field. Detailed information about the interview will be explained below.
3.4.1: Study instruments

The following items were assembled for collection and processing of stool and urine
samples while in the field; stool containers, applicator sticks, disposable gloves,
marker pen, pipettes and 10% formaldehyde to fix intestinal worms before leaving the
field for microscopic examination while urine containers, 37% formaldehyde, marker
pen and pipettes were used to collect and preserve urine samples before leaving the
field for microscopic examination. Other materials were used in the laboratory to
process stool and urine specimens. These included; binocular microscope and
laboratory reagents, whose echnical details and their use are given under Appendices
Cand D.

Other items that were used in the laboratory to examine specimens were as follows;
10% formaldehyde, microscope glass slides, applicator sticks, sodium hypochloride,
disposable gloves, soap and the Kato-Katz technique items including templates, nylon
mesh, glycerol, cellophane, spatula, absorbent tissue, microscope glass slides, 3%
methylene blue, disposable gloves, marker for labeling and a form for recording
results of stool examination. The items used to process urine samples by sedimentation
method include; disposable gloves, centrifuge with head and cups to hold 15-ml tubes,
centrifuge tubes, cover slips, microscopy glass slides, conical flask for urine

collection, pipettes, and marker for labeling, pen and form for recording results.
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3.4.2: Collection of stool and urine specimens

Each child was provided with two similar numbered screwed plastic containers, one
for the stool and the other for the urine sample. The containers were numbered
according to the same ID number used on the questionnaire. To collect stool
specimens the researcher used mud and demonstrated in front of school children on
how they could pick and fill the stool sample using an applicator stick in the provided
containers. They were instructed to collect about a tea spoonful of stool on the same
date of data collection and fill in the provided stool container. On receiving the stool
spccimen about 7 milliliters of 10% formaldchide was addced by rescarcher or his
research assistants to each of the stool specimen, thoroughly mixed to fix eggs of

intestinal worms (Isenberg, 1998).

To collect urine specimens the researcher used water and demonstrated in front of
school children on how they could collect their terminal urine into the provided
containers. Children were instructed to collect their terminal urine on the same date of
data collection and fill about three quarters of the urine container provided, that meant
15 milliliter of urine. On receiving the specimen researcher or research assistants
added with 0.2 milliliter of 37% formaldehyde to preserve urine sample before leaving
the field for microscopic examination. Bearing in mind that the number of schistosoma
eggs varies throughout the day; collection of stool and terminal urine was carried out
between 10hours and 14hours. This ensured the highest number of schistosoma eggs

in the specimens (Piekarski, 1989).
3.4.3: Collection of qualitative data

Qualitative data was obtained using in-depth interviews in which an interview guide
was used to obtain detailed information about the programme. Eighteen key
informants were enrolled in the study namely; seven school teachers, three health
workers; seven influential people in the community and the national school health

programme coordinator.
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Once the consent was obtained the key informant was asked to propose time and place
that was convenient for in-depth interview. School teachers, national school health
programme coordinator and the medical professionals were interviewed at their
working places while the influential people in the community were interviewed at
their home places. Researcher began by interviewing the key informants from the
medical field followed by school teachers and influential people in the community.
Lastly the researcher interviewed the national school health programme coordinator.
Research assistants helped the researcher to have an access to the key influential

people in the community who were already identified.

Discussions and documentation of the information obtained was done using Kiswahili
language because most of the people in the area speak Kiswahili. Later during the
analysis this information was translated into English. Each key informant was
systematically interviewed to obtain detailed information about the programme. Most
of the questions were open-ended and sought to explore the possible factors associated
with performance of the de-worming programme and the level of understanding
among teachers on school de-worming programme. The interview focused on the
following key areas; community opinions, knowledge about the programme, whether
there was any kind of incentive offered during the de-worming campaign, any
participation of local leaders; health workers and other key stakeholders during the

campaign.

Other questions focused on whether school children had been trained on issues
relating to school health de-worming programme, the sudy also sought to identify
arcas where the programme need improvement and the way anthelminthic drugs were
distributed. Detailed interview was made to each participant and documentation of the
specific statements made by the key informants. Apart from documenting statements
from the key informants, the researcher also wrote down observations he made during
the interviews. Immediately after leaving the field, the researcher organized all the

informations obtained.
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3.5.0: Stool examination

Stool was collected from a labeled screwed plastic container then preserved using 10%
formaldehyde and stored at room temperature before leaving the field for microscopic
examination. Prior microscopic examination of specimen the stool samples were
processed using the Kato-Katz technique (Montresor et al., 1998). Processing and
examination of stool samples was done at MUHAS laboratory in the Department of
Parasitology/Medical Entomology. Detailed procedure for the Kato-Katz technique is
described in Appendix C. Using the Kato-Katz technique the eggs per gram of faeces
was obtained by multiplying the numbcr of cggs counted on the slide by the
multiplication factor of 24. This was because the templates used hold 41.7 mg of
faeces (WHO, 1987, 1993).

3.5.1: Urine examination

Filtration is the best method for the detection and quantification of Schistosoma
haematobium eggs in urine. However, due to budgetary constraints the study did not
carry out filtration method instead sedimentation method was applied by centrifuging
terminal urine to concentrate schistosome eggs. Urine was collected from a labeled
screwed plastic container then preserved using 0.2 mililliter of 37% formaldehyde and
stored at room temperature before leaving the field. Processing and examination of
urine was done at MUHAS laboratory in the Department of Parasitology/Medical
Entomology. Before examination urine was centrifuged at 2000 revolution per minutes
for two minutes to obtain sediments that was examined under the microscope for the
presence of Schistosoma haematobium eggs (WHO, 1991). Detailed information on

urine sedimentation is described in Appendix D.



25

3.6.0: Data entry and analysis
3.6.1: Analysis of quantitative data

With the assistance of an experienced research data clerk, the data capturing sheet
(Template) was developed and the researcher started to enter data. Data was entered
using EPI info computer software version 3.5.1 of August 13, 2008. Data were
thoroughly cleaned and validated to determine coding errors in which frequency
tabulation was applied for each of the study variables. Data analysis was carried out by
running descriptive statistics and cross tabulations. Helminthic infcction rates among
the pupil were calculated, proportion of children received de-worming treatment

during the last time round was also explored.

Chi square test was conducted to analyze the most prevalent worms (S. haematobium
and hookworms) among school children in the area by comparing it with their age and
sex. Similarly, proportion of pupils who received anthelmintic treatment during the
last de-worming round was compared against their age and sex. Differences in
proportion were evaluated using the Chi-square test. Statistical significance was

achieved if P < 0.05.
3.6.2: Analysis of qualitative data

Qualitative data sought to explore two major aspects namely; the knowledge of school
teachers on school de-worming programme and factors associated with performance
of the school de-worming programme. Most of the factors associated with
performance of the programme were analyzed through narratives while the knowledge
of school teachers on issues relating to the programme was analyzed by determining

the points scored from the question asked as described below.

Seven key informants, mainly teacher’s in-charge of health education from different
schools, were interviewed to determine their knowledge about the programme.
Questions were designed based on different themes to determine teachers’ knowledge

about the programme. The first three themes assessed the aim of the programmes.
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These include; reducing worm burden and transmission; improving sanitation and
health education on positive hygienic behaviour. The last question had eight themes
which were expected to be covered during the last de-worming seminar. These were
the knowledge about common types of worms; understanding helminth preventive
measures; drug distribution; health education; hygiene promotion; sanitation
promotion; helminthic preventive measures through improving water and sanitation

and solving problems related to side effects of the de-worming tablets.

Each theme assessed was regarded as question and was given a score; Questions that
assessed knowledge on the aim of the programme was given 10 points to each of the
correct answers and 0 point was given to the wrong answer. This was followed by
computing the mean and mode for the points scored to determine the levels of
knowledge in three equal categories as follows; the score points ranging from 23.4 to
30 and from 16.7 to 23.36 was regarded as “Very good knowledge” and “fairly good
knowledge” respectively while the score points of 10.0 to 16.66 was regarded as “Low
knowledge”. Similarly the second question which had eight themes was scored as
follows; the score for each of the correct answer was given 5 points while 0 point was
given to the wrong answer. Similarly mean and mode was computed to determine the
level of knowledge in three equal categories as follows; the score ranging from 28.5 to
40 was regarded as “Very good knowledge” while the scores ranging from 16.7 to
28.4 was regarded as “Fairly good knowledge” and those ranging from 5.0 to 16.66

was regarded as “Low knowledge”.
3.7.0: Variables
3.7.1: Dependent variable

Helminthic infection status

3.7.2: Independent variables

1. The knowledge of teachers regarding the programme

2. Perceived adverse drug effect



27

3. Drug consumption status
4. Reasons for not taking treatment during the last de-worming intervention
5. Incentives given to school teachers

6. Involvements of key stakeholders during the campaign

3.8: Study limitation

This was a cross-sectional study therefore, it is important to note that the prevalence
and characteristics of helminthic infections was given at that particular time and not

for any other time.

The source of research fund was so limited to carry out anticipated laboratory
procedures as the study intended to quantify helminthic eggs both from the urine and
stool samples and compare findings to those of the previous survey done in 1996. Due
to limited funds it was difficult to quantify helminthic eggs in the urine samples so
long as the items for urine filtration such as polycarbonate membranes and filter
holders were very expensive, instead a study used centrifugation technique in which
terminal urine was centrifuged to concentrate schistosome eggs. Failure to quantify
urine samples limits the findings to make a concrete comparison of urinary

schistosomiasis to those of the previous study.

Despite the problem encountered the researcher managed to obtain useful information,

reflecting the actual situation and magnitude of the problem in the area.
3.9: Ethical clearance

The protocol for this study was approved by the MUHAS ethical committee. The
approval was on the agreement that; participation in the study must be voluntarily,
evade deceiving and harming the participant. Permission to conduct study in Korogwe
urban district was obtained from the District Executive Director who wrote letters to
the District Education Officer, the District Medical Officer and head teachers for

introduction. Through teachers children were informed about the study at least two
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days before the actual day for data collection and were invited to pass over the
information to their parents/guardians. On behalf of children, head teachers were
requested to provide a written consent to interview and collect specimens from the

school children.

All work was performed according to the MUHAS ethical committee. Risk to study
participant was considered to be minimal, involving interview and specimen collection
mainly stool and urine. Treatment of the infected pupils was arranged between the
District Medical Officer (DMO), head teachers and the researcher. Laboratory results
were communicated between the infected pupil and his/her parent or guardian through
their teachers before treatment was given. Infected pupils including their
parents/guardians all accepted an offer for the treatment and treatment was

successfully provided at Korogwe district hospital.
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CHAPTER FOUR

4.0: Results

The present survey determined the prevalence of helminthic infections and factors
associated with performance of the school health programme. The following are

findings from this study.
4.1: Location and distribution of the study population

Results show that eight primary schools were involved in the study which recruited a
total of 579 pupils. The sampling gives an average of 72 children from each primary

school. Of those sampled 50.3% were Males and 49.7% were females (Table 1).
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Table 1: Location and sex distribution of the study population (N=579)

Name of the Name of school Male Female Total
Ward
Mtonga Kilimani 36 35 71
Kilole Kilole 33 40 73
0Old Korogwe Kitopeni 35 37 72
Old Korogwe 35 37 72
Magunga Kwasemangube 40 33 73
Zung’nut 39 34 73
Manundu Mazoezi Manundu 37 35 72
New Korogwe 36 37 73
Total 291 288 579

4.2: Characteristics of the school children

Table 2 shows distribution of the study population by age and sex. Males represented
50.3% of the population while females represented 49.7%. Children in the age group
of 6-12 years represented 69.8% while those in the age of 13-17 represented 30.2% of
the population. The differences between the sexes and between the age groups were

not statistically significant (p=>0.05).
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Table 2: Distribution of the study population by age and sex (N=579)

Age (Yrs) Sex

Male (%) Female (%) Total (%)
6-12 195 (48.3) 209 (51.7) 404  (69.8)
13-17 96 (54.9) 79 (45.1) 175  (30.2)
Total 291 (50.3) 288  (49.7) 579

4.3: Prevalence of schistosomiasis and soil transmitted helminth infection

Table 3 shows the prevalence of schistosomiasis and soil transmitted helminth
infections. Two species of schistosomiasis and three parasites for soil transmitted
helminth infections were found to be prevalent in children in the study area namely;
Schistosoma haematobium, Schistosoma mansoni, Ascaris lumbricoides, Trichuris
trichiura and hookworms. S. haematobium and hookworms had the highest prevalence

of 8.3% and 5.9% respectively.
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Table 3: Prevalence of schistosomiasis and soil transmitted helminth infections

(N=579)
Helminthic parasites No. Exam. No. Positive  Prevalence (%)
S. haematobium 579 48 83
S. mansoni 579 1 0.2
A. lumbricoides 579 4 0.7
T. trichiura 579 2 0.3
Hookworms 579 34 5.9

4.3.1: Prevalence of infection with at least one helminthic infection by age and sex

Results shows that the overall prevalence of helminthic parasites namely; Schistosoma
haematobium, Schistosoma mansoni, Ascaris lumbricoides, Trichuris trichiura and

hookworms identified in the area was 14.7%.

Table 4 shows the prevalence of infection with at least one of the helminthic parasites
by age and sex among the school children. The prevalence of infection with any of the
five helminths namely; S. haematobium, S. mansoni, A. lumbricoides, T. trichiura and
hookworms were found to be higher among females (16.0%) compared to males

(13.4%). The difference was not statistically significant (p>0.05). Older children in the
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age group of 13-17 years had the highest prevalence of infection with 19.4%
compared to 12.6% in the age group of 6-12 years. The difference was statistically
significant (p<0.05).

Table 4: Prevalence of infection with at least one of helminthic infection by age

and sex (N=579)

Age (Yrs) Sex

Male Female Total

No. exam. No. pos. (%) No.exam. No. pos. (%) No. exam. No. pos (%) P-value

6-12 195 20(10.3) 209 31(14.8) 404 51(12.6)
0. 034

13-17 96 19 (19.8) 79 15 (19.0) 175 34(194)

Total 291 39(13.4) 288 46 (16.0) 579 85 (14.7)

No. Exam. = number examined: No. pos. = Number positive for parasites

4.3.2: Age and sex distribution of the common helminths

Two helminthic parasites were found to be the most prevalent in the study area namely
Schistosoma haematobium (8.3%) and hookworms (5.9%). Results in Table 5 show
that, the prevalence of S. haematobium was higher (12.6%) among children aged 13 —
17 years compared to 6.4% in those aged 6-12 years. The difference was statistically
significant (p< 0.05). The prevalence of S. haematobium among males was 8.6% while
8.0% was among females. The difference was not statistically significant (p= 0.05).

The prevalence of hookworms was 7.6% among females compared 4.1% among
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males. The difference was not statistically significant (p>0 .05). The prevalence of
hookworms was higher (7.6%) among children aged 13 — 17 years compared to 5.2%

in those aged 6 — 12 years. The difference was not statistically significant (p= 0.05).

Table 5: Prevalence of Schistosoma haematobium and hookworms according to

age and sex (N=579)

Age (Yrs) Sex

Male Female Total

No.exam No. pos (%) No.exam. No. pos (%) No. exam No. pos (%) P-value

S. haematobium infection

6-12 195 10 (5.1) 209 16 (7.7) 404 26 (6.4)
13-17 96 15(15.6) 79 7 (8.9) 175 22(12.6)  0.014
Total 291 25 (8.6) 288 23 (8.0) 579 48 (8.3)

Hookworm infection

6-12 195 8 (4.1) 209 13(6.2) 404 21(5.2)
13-17 96 4(4.2) 79 9 (11.4) 175 13(74)  0.29
Total 291 12 (4.1) 288 22 (7.6) 579 34(5.9)

No. Exam. = number examined: No. pos. = Number positive for parasites
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4.3.3: Prevalence of mixed infections

The study identified four cases (0.7%) of mixed infection. Three of these cases were
co-infections of S. haematobium and hookworms while one case was infected with S.

mansoni and hookworms infection.
4.3.4: Intensity of intestinal worms

According to WHO recommendations (Montresor et al., 2002) the intensity of
helminth infection threshold as expressed by egg count per gram of faeces should be
ranked as light, moderate and heavy infections as described in Appendix B. Results for
the intensity of intestinal helminths show that, the number of eggs per gram of faeces
from children infected with hookworms ranged from 24 to 432 eggs per gram of
faecces while for Ascaris lumbricoides and Trichuris trichiura the egg count ranged
from 48 to 888 and 48 to 72 eggs per gram of faeces respectively. Only one case was
found for Schistosoma mansoni having 24 eggs per gram of faeces. This means that
according to WHO recommendations, results for the intensity threshold for S.
mansoni, hookworms, A. lumbricoides and T. trichiura in this study fell under the

“light infection” category.
4.3.5: Mean intensity of intestinal helminths

Out of 579 children who were enrolled for the study 34 were infected with hookworms
with an average intensity of 7 eggs per gram of faeces. There were 4 cases for 4.
Iumbricoides with an average intensity of 2 eggs per gram of faeces and 2 cases of T.
trichiura with an average intensity of 0.2 eggs per gram of faeces while one case of S.

mansoni was found with an average intensity of 0.04 eggs per gram of faeces.
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Table 6: Mean intensity of intestinal helminth infections (N= 579)

Helminth infections No. infected No. of epg Average epg
A. lumbricoides 4 1320 2
T. trichiura 2 120 0.2
S. mansoni 1 24 0.04
Hookworms 34 3864 7

No. of epg = Number of eggs per gram of faeces

4.4: Coverage of de-worming treatment

Praziquantel and albendazole de-worming drugs are dispensed by two independent
national programmes namely; NSSCP and NLFEP respectively. Results show that out
of 579 children who were recruited 45.4% took praziquantel and 12.6% took
albendazole tablets. The coverage of praziquantel and albendazole by age and sex are
shown in Table 7 below. Of all who took praziquantel tablets for schistosomiasis
females represented 47.2% coverage compared to 43.6% of males. The difference was
not statistically significant (p> 0.05). However, the coverage of those who took
praziquantel tablets was higher (62.3%) among children aged 13-17 years compared to
38.1% in those aged 6-12 years. The difference was statistically significant (p< 0.05).

Proportion of children who took abendazole tablets from the NLFEP during the last
de-worming round was higher (13.5%) in females compared to 11.7% among males.
The difference was not statistically significant (p> 0.05). There was high coverage of
albendazole (19.4%) among children aged 13-17 years compared to 9.7% in those
aged 6-12 years. The difference was statistically significant (p< 0.05).
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Table 7: Coverage of de-worming treatment by age and sex (N=579)

Age (Yrs) Sex

Male Female Total

No. of part. No. trd. (%) No. of part. No. trd. (%) No. of part. No. trd. (%)

*PDC

6-12 195 62 (31.8) 209 92 (44.0) 404 154 (38.1)

13-17 96 65 (67.7) 79 44 (55.7) 175 109 (62.3)

Total 291 127 (43.6) 288 136 (47.2) 579 263 (45.4)
**ADC

6-12 195 16 (8.2) 209 23(11.0) 404 39(9.7)

13-17 96 18 (18.8) 79 16 (20.3) 175 34 (19.4)

Total 291 34 (11.7) 288 39 (13.5) 579 73 (12.6)

*PDC = Praziquantel de-worming coverage: **ADC = Albendazole de-worming coverage

No. of part. = Number of participant; No. trd. = Number treated during the campaign

4.5.0: Factors associated with programme performance

Several factors were studied to determine their influence on the programme
performance. These included the opinions and awareness of school children about the

programme, sources of information about the de-worming campaign and reasons for
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not receiving treatment during the last de-worming round. Other reasons included;
perceived adverse drug events, risk behaviors associated with helminthic infections,
knowledge of teachers on school health programme and incentives offered during the

last de-worming campaign.
4.5.1: Opinion of school children regarding the programme

Results show that among 579 children recruited for the study 95.3% reported having

positive opinion about the programme.
4.5.2: Awareness of the de-worming programme

Results show that of 579 children studied 93.3% reported to be taught about health
issues related to school health programme as part of their syllabus. Among the areas
reported to be covered during health education lessons were as follows; the
importance of participation in the programme (36.8%), how children get infected with
worms (45.1%) and general hygiene including; house cleaning (0.3%), personal
hygiene (11.6%), environmental hygiene (0.2%), hand washing before meals (88.6%),

hand washing after meals (38.2%) and environmental sanitation (44.0%).

Results show that, parents/guardians were aware of the programme objectives and
were reported to participat in the implementation of the programme by taking stool or
urine specimen of their school age children to the near by health carc unit for
identification of helminthic infections. Among children who participated in the study
46.2% of females and 45.4% of males reported having at least one round of stool
examination for intestinal helminths infections. However, the difference was not
statistically significant (p>0.05). Likewise 29.2% and 27.8% of males and females
children respectively reported having urine examination outside the programme
initiatives for identification of S. haematobium infections. The difference was not

statistically significant (p> 0.05).

Among those who had stool examination 15.5% reported to be examined at school

while 82.1% were examined at hospital and 2.3% were examined at home. Those who
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reported having stool examination at home, 0.8% were examined by medical
practitioners while 1.5% reported that their parents/guardians took the specimen for
examination at hospital or nearby laboratory centers. Moreover, it was reported that
out of 265 children who were examined for intestinal worms in the last one year 201
(75.9%) were examined once while 51 (19.2%) were examined twice at two different

occasions and 13 (4.9%) were examined at three different occasions.

Similarly out of 165 children who reported having urine examination 35 (21.2%) were
examined at school, 127 (77.0%) were examined at hospital and 3 (1.8%) were
examined at home. Result shows that children who had urine examination at home, the
specimens were sent to the nearby hospital or laboratoty center by parents/guardians.
Majority of those who had urine examination in the last one year were examined once
129 (78.2%) while 34 (20.6%) were examined twice and 2 (1.2%) were examined at

three different occasions.
4.5.3: Source of information

Children were interviewed to determine ways to which information about the school
health programme was obtained. Out of 579 children who were recruited 423 reported
to have access of information about the programme from five different sources. These
include information obtained through school teachers, through parents/guardians,
information obtained at hospital when a child goes to the hospital for treatment and
information obtained through media including television and radio. Table 8 shows the
sex distribution of children by different source of information about the school de-
worming programme. Results show that, higher proportion (89.1%) of children
reported to receive information from school teachers. However, information received
from teachers did not significantly differ in sex as 40.8% of males and 88.9% of
females received information from school teachers. There was a slight difference in
the proportion of males and females who depend on the other sources of information

including information received at home, at hospital, through television and through
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radio. However, the differences from these sources of information were not

statistically significant (p=>0.05).
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Table 8: Distribution of source of information among school children by sex (N=

423)

Sex

Source of

information Male Female Total

No. of part. No. rec. (%) No. of part. No. rec. (%) No. of part. No. rec. (%)

Teachers 206 84  (40.8) 217 193 (88.9) 423 377 (89.1)
Home 206 33 (160) 217 39 (18.0) 423 72 (17.0)
Hospital 206 5 (4 217 9 (41) 423 14 (33)
Television 206 7 (34) 217 5 (23) 423 12 (28)
Radio 206 17 (83) 217 14 (65) 423 31 (7.3)

No. of part. = Number of participant; No. rec. = Number receiving information

4.5.4: Reasons for not taking treatment during the last de-worming round

Results in Table 9A and 9B show that, children in the area did not participate in the
NSSCP and the parallel programme (NLFEP) respectively due to the following
reasons; absent from school (53.1%) during the campaign, forbidden by parents
(26.3%), afraid of taking the drug due to their perceived side effects (5.1%) and others
with no reason refused taking the treatment (12.3%). Reasons for those who did not

participate in the parallel programme (NLFEP) did not differ from the reasons of those



who did not participate in both programmes and included; absent during the campaign
(12.5%) refused to take the treatment (26.5%), forbidden by parents (21.5%), afraid of
taking the drug due to their perceived side effects (11.3%) and 25.3% of children did

not know about the de-worming campaign.



Table 9A: Reasons for not taking treatment in the last de-worming cycle from

NSSCP (N = 316)

Reasons for not

Taking treatment No. not treated Percent (%)
Absent from school 168 53.1
Refused treatment 39 12.3
Forbidden by parents 83 26.3
Forbidden by other children 1 0.3
Fear of adverse drug effects 16 5.1
Did not know about the campaign 6 1.9

Sick from other infections 3 1.0




44

Table 9B: Reasons for not taking treatment in the last de-worming cycle from
NLFEP (N = 506)

Reasons for not

Taking treatment No. not treated Percent (%)
Absent from home 63 12.5
Refused taking the drug 134 26.5
Fear of adverse drug effects 57 11.3
Forbidden by parents 109 21.5
Did not know about the campaign 128 253
Sick from other infections 8 1.6

Children do not suffer Elephantiasis 7 1.4

4.5.5: Problems experienced after taking praziquantel

Out of 579 children who were recruited in the study 263 (45.4%) took praziquantel
tablets during the last de-worming campaign in 2007. Of these 46 (17.5%)
experienced symptoms that were considered to be associated with adverse drug
effects. Of those affected 26 (20.6%) were males and 20 (14.8%) were females.

However, the difference between the affected males and females was not statistically
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significant (p>0.05). Seven different symptoms associated with praziquantel side
effects were observed in which some pupils reported having more than one symptom.
Among the reported side effects were dizziness 18 (3.1%), abdominal pain 9 (1.5%),
nausea 8 (1.4%), headache 7 (1.2%), general body weakness 7 (1.2%), vomiting 4
(0.7%) and diarrhoea 2 (0.3%).

4.5.6: Risk factors for infection

Exposure to risk factors for S .haematobium and hookworm infections were identified
in which washing clothes in the river, swimming in the river, swimming in the
irrigation canals and swimming in the swamps were the risk factors for S.
haematobium infections while walking barefoot for different occasions including at
school, at home and when the child goes to the place of worship were the risk factors
for hookworm infections. These risk factors were identified through the interviews
then it was combined to form one overall risk factor known as “exposure to potentially
contaminated water bodies” and “irregular use of footwear” which was the risk factors

for S. haematobium and hookworm infections respectively.

Out of 579 children recruited for the study 48 reported being in regular contact with
potentially contaminated water bodies while 555 reported being in irregular usc of
footwear. Table 10 shows the risk factors for infections with S. haematobium and
hookworms according to age and sex. Results showed that a higher proportion
(12.6%) of older children aged 13-17 years reported being in regular contact with
potentially contaminated water bodies compared to 6.4% for younger children aged 6-
12 years. The difference was statistically significant (p<0.05). The proportion of males
who reported being in regular contacts with potentially contaminated water bodies was
8.6% compared to 8.0% for females, the difference was not statistically significant

(p=>0.5).

The proportion of children who reported being in irregular use of footwear was higher
(96.8%) among younger children aged 13-17 years compared to older children

(93.7%) aged 6-12 years. The difference was not statistically significant. Likewise the
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proportion of children who reported being in irregular use of footwear did not differ

among males (95.9%) and females (95.8%).

Table 10: Risk factors for schistosomiasis and hookworm infections according to

age and sex (N=579)

Characteristics No. of participant No. with risk factor Percent (%) P- value

S. haematobium

Age (Years)

6-12 404 26 6.4 0.02
13-17 175 22 12.6

Sex

Male 291 25 8.6 0.79
Female 288 23 8.0

Hookworms

Age (Years)

6-12 404 391 96.8 0.89
13-17 175 164 93.7

Sex

Male 291 279 95.9 0.98

Female 288 276 95.8
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4.5.6.1: Effect of exposure to risk factors on helminthic infections

The risk factors for infection with S. haematobium were washing clothes in the river,
swimming in a river, swimming in irrigation canals and swimming in a swamp while the
risk factors for hookworm infection were regular walking barefoot at school, at home and
when the child goes to the place of worship. These risk factors were combined to form one
overall risk factor known as “exposure to potentially contaminated water bodies™ and
“irregular use of footwear” as risk factors for §. haematobium and hookworm infections
respectively. Table 11 shows the association between infection with S. haematobium and
hookworms and exposure to risk factors. The finding showed that exposure to potentially
contaminated water was not associated with S. haematobium infections, OR = 0.89 (CI;
0.44, 1.73). Similarly with regard to hookworm infection there was no association between

irregular use of footwear and hookworm infections, OR =1 (CI; 0.24, 9.26).
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Table 11: Association between infection with S. haematobium and hookworms and

exposure to risk factors (N = 579)

Infection status Total OR (95% CI)

Infected Not infected

8. haematobium infections
Exposed 15 180 195
0.89 (0.44, 1.73)
Not exposed 33 351 384

Hookworm infections
Exposed 32 512 544
1 (0.24, 9.26)
Not exposed 2 33 35

OR = Odds ratio; CI = Confidence interval

4.6.0: Qualitative data results

Qualitative data were obtained using interview guidelines. In-depth interviews were
carried out with selected key informants from the medical professionals, primary
school teachers, influential people in the community and the national school health
programme coordinator. The interview aimed at exploring the level of knowledge
among school teachers about the programme and factors associated with performance
of the de-worming programme in the study area. The following findings were obtained

from the discussion with key informants;
4.6.1: Knowledge on the programme among teachers

The knowledge among school teachers on the school health de-worming programme

was assessed through qualitative study using in-depth interview. Two basic questions
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were used to determine teachers’ knowledge about the programme. The first question
assessed the level of knowledge looking at the aim of the programme while the second
question assessed the level of knowledge looking at other aspects of the programme
particularly those related to topics covered during the training seminars involving

school teachers.

Assessment of the knowledge on the aim of the programme showed that, out of seven
key informants interviewed four of them scored 57 points each while three key
informants who remained scored 43 points each. From these findings the key
informants who scored 57 points were regarded to have “fairly good knowledge”
while those scored 43 points were regarded to have “low knowledge”. Assessment of
other aspects of the programme including; the knowledge about the common types of
worms; understanding helminth preventive measures; drug distribution; health
education; hygiene promotion; sanitation promotion; helminthic preventive measures
through improving water and sanitation and solving problems related to side effects of
de-worming tablets showed that, four out of seven key informants interviewed scored
57 points each while 43 points was scored by each of the three remained key
informants. From these findings those scored 57 points fall into a category of “fairly
good knowledge” while those scored 43 points fall into a category of “low
knowledge’. However, there was no key informant from the two basic questions who
were found to fall under the category of ‘very good knowledge’ as per score ranked

above.
4.6.2: Incentives in the school health de-worming programme

Incentive is any kind of motivating factors given to programme implementers for the
success of the programme. This study explored if there was any kind of incentive for
the programme as this could influence programme performance. Analysis of the
findings showed that; key stakeholders like the local leaders, health workers and

teachers complained of not being respected during the last de-worming campaign. For



50

instance one key informant who attended the last de-worming seminar complained of

being deceived by the trainer during the seminar as indicated below;

s The bad thing I will never forget is that, they assured us to receive all
kinds of incentives on the day of de-worming campaign but till now nothing has

been received’. (Key informant)

Further more, analysis of the finding shows that school teachers were willing to
continue supporting the programme even though they were not given any kind of
material incentives. Discussion with some influential people including the local
leaders in the community revealed that, they were informed about the campaign but
did not participate because they were not assured of any kind of material incentives, as

reported by one of the key informants below.

It is hard to find the local leaders’ during the school de-worming campaign
because our presence is not valued. How can I stay there for the whole day
without even a cold drink...............1 once participated in one of the malaria
control programs where I came home with good money, how come this

programme did not pay us anything’. (Key informant)

One key informant supported the argument raised from other key informant and
pointed out that; the school de-worming programme has been facing budgetary
constraints. They had planned to hand over all the intervention activities to the district
authorilics. What they are doing is to advisc the district medical officers (DMO) and
the District Executive Directors’ (DED) to set aside money from their health fund and
take full responsibilities in running the school de-worming programme in their

respective districts.

4.6.3: Attitude towards the school de-worming programme

Results from the in-depth interview showed that, community members including the

school teachers had positive attitudes towards the programme. What was found to be
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among the challenges was the fear among parents that the drugs could harm children

as reported out by one of the key influential people in the community.

‘I really accept the school de-worming programme but my doubt is on the type
of drugs used during the campaign............ We are receiving the same kind of
drugs from the hospital and pharmacy but we don’t experience such kind of

problems, how come the drugs affect our children’. (Key informant)

Medical professionals on the other hand did not show their full participation during the
campaign. One key informant argued that, the problem of negative rumors against the
programme could have been eliminated if both the health workers and local leaders
joined teachers during the de-worming campaign. The key informant stressed that, in
the presence of medical personnel people would not shout against teachers that they

were giving incorrect dose to school children as indicated below;

...... We dispensed the correct dose of de-worming drugs but some of the
parents including health personnel complained that teachers were not giving
the correct dose to children and associated it with those children who developed

symptoms relating to adverse drug events’. (Key informant)

Medical professionals were considered to be knowledgeable about the school de-
worming programme including feasibility of using height pole as an alternative way to
determine the correct dose of praziquantel tablets. The in-depth interview with one of
the key informants from the medical professionals revealed that some of them were
not aware that, a child’s height could be used to determine the correct dose of

praziquantel in places where weight measurements cannot easily be obtained as

indicated below;

........ I wonder how teachers were dispensing praziquantel tablets basing on
the child height instead of using their body weight! This could end up into

overdosing our children’. (Key informant)
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Another key informant from the medical profession pointed out that, there was no
primary school child brought to their district hospital who complained of symptoms
related to the adverse effect of praziquantel treatment during the last de-worming

campaign.
4.6.4: Training seminar for teachers

During the in-depth interview it was established that, the training workshop on the de-
worming programme for school teachers who were to conduct treatment was carried
out for one day. Each school was invited to send one teacher. The invitation was
mainly to teacher’s in-charge of health education (‘mwalimu wa afya’) or to teachers
who attended the first training seminar. The training seminar in each district was
organized by members of the District Health Management Team who conducted the
training in one center. It was learnt during the interview, that the initial planning was
to train two teachers from each school; one being the head teacher and the other being
the teacher in-charge of health education. However, they managed to train one school
teacher mainly ‘mwalimu wa afya’ due to budgetary constraints. The time allocated for

training was adequate as reported by one of the key informants.

‘One day training was quite enough for us to understand delivery of the de-
worming treatment. What we learnt was just about techniques for dispensing
drugs based on child’s height as well as the correct way to fill the report forms’.

(Key informant)

Another key informant compared the last de-worming seminar and the one held during
the first de-worming campaign in 2005 and said that, the last training seminar was not
well organized because the trainer assumed every participant knew the topics and thus
it was like a repetition of what they were taught during the first de-worming round as

reported by one of the key informants below;

‘The last training workshop was somehow different compared to the one we had
during the first de-worming campaign............we were trained as if we were

experts for the programme. Towards the end the trainer told us to go back home
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insisting that we share our experience with those who attended the seminar for

the first time'. (Key informant)

It was found during the interview that, all teachers from each school participated in the
last de-worming campaign in spite of not attending the seminar. Furthermore it was
learnt that there were little or no initiatives both from the head teacher and the trained
teacher (mainly the in-charge of health education) to train their colleagues who did not
have the chance to attend the seminar. Even those who were trained the training
session occurred on the same date of the de-worming campaign as reported by one of

the key informants below;

‘....d trained my fellow school teachers on how to dispense drugs including;
height measurement and all other necessary information during the campaign,
only a few hours before commencement of the de-worming treatment’. (Key

informant)

4.6.5: Training children

The study also explored if children were trained on issues related to the school de-
worming programme. Analysis of the findings showed that; primary school teachers
trained children to cover the topics indicated in the curriculum. Teachers who teach
science subjects were the ones responsible to teach health related topics which may

not necessarily cover topics on de-worming as reported by one of the key informants.

“....... Science subjects teach everything about health and diseases. We do not
have any specific subject teaching on worms. What is usually done is to teach
them about environmental sanitation, HIV/AIDS and personal hygiene
including; hand washing after visiting the toilet, oral health and wearing of

shoes . (Key informant)
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CHAPTER FIVE
5.0: Discussion, conclusion and recommendations

5.1: Discussion

Infections with schistosomiasis and soil-transmitted helminths (STH) impose an
unnecessary burden on many Tanzanian children. School children are the group most
heavily infected with these helminths (Savioli et al., 1992). Local and international
studies have demonstrated that synchronized and regular treatment of school-age
children for schistosomiasis and STHs can reduce the morbidity associated with these
infections (Beasley et al., 1999; Bethony et al., 2006). The present study was designed
to assess the prevalence of helminthic infections and factors associated with
performance of the school health de-worming programme in Korogwe urban district,

Tanzania.
5.2: Prevalence of helminthic infections

The present study identified five different helminthic parasites that infect school
children in the area. Of these two were schistosomes and three were STH infections
namely; Schistosoma haematobium, Schistosoma mansoni, Ascaris lumbricoides,
Trichuris trichiura and hookworms (Table 3). The prevalence of S. haematobium and
hookworm infection were observed to be higher in the current study while the
prevalence rate for S. mansoni, A. lumbricoides and T. trichiura were negligible
(<1.0%). It is hypothesized that the dry environmental conditions encountered during
data collection (May - June) aggravated by low rainfall in the last rain reason might
have contributed to low positive rates for T trichiura since the ova of this parasite was

shown to be liable to destruction due to their fragility (Ukoli, 1984).

It was observed during the study that school children in the area were infected with
helminthic infections with an overall prevalence rate of 14.7% both for schistosome
and STH infections. This prevalence is almost six fold lower than that of the previous

survey (87.0%) done in 1996 (WHO, 2001). It is likely that regular school de-
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worming interventions, commitment of teachers on the programme and health
education lessons taught to school children have contributed to the reduction in the
prevalence of helminthic infections among school children in the area. This finding is
unsurprising because praziquantel and albendazole drugs which are commonly used
for the national de-worming programmes are effective and have a broad spectrum of
activity, clearing most of the common helminthic infections (WHO, 2002). It was
further observed that the overall prevalence of helminthic infections was significantly
higher (19.4%) among older children aged 13-17 years than those aged 6-12 years.
This could be explained by the higher proportion (12.6%) of older children aged 13-17
years who reported being in regular contact with potentially contaminated water

bodies.

Though studies done elsewhere (Helmut et al., 1991; Barreto, 1991; Yuesheng et al.,
2000) reported association between water contact behaviour and the incidence of S.
haematobium infections among school children the current study observed that
exposure to potentially contaminated water bodies which is the risk factors for
schistosome infection was not associated with S. haematobium infection (OR = 0.89).
This surprising result could be explained by the effectiveness of regular school de-
worming intervention in which we can only see the effect of de-worming treatment

rather than the effect of exposure to potentially contaminated water bodies.

Findings of the current study indicated a prevalence rate of 8.3% for S. haematobium
and 5.9% for hookworms. However, these prevalence rates are lower than those found
in the previous survey in 1996 in the same area (WHO, 2001). It was notable that the
school de-worming interventions has dropped the prevalence of hookworm'’s ten folds
from 61.0% in 1996 to 5.9% in the current study while the prevalence of S.
haematobium dropped seven folds from 59.0% in the previous survey to 8.3% in the
current study. The major possible reasons for the drastic fall in the prevalence of S.
haematobium and hookworm infections can be explained by reduced sources of

helminthic infection in the community as long as treating only school age children can
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reduce helminthic infections by 70% in the community as whole (Bundy et al., 1990).
Another possible reason could be due to access to health education lessons as children
reported being trained on how helminths are transmitted as well as the general hygiene
practices like personal hygiene and environmental sanitation. It is possible that putting
into practices the knowledge from the programme may have complemented the

treatment programme.

The current study observed that the prevalence of S. haematobium was significantly
higher (12.6%) among older children aged 13-17 years compared to those aged 6-12
years. Age variation in the prevalence of S. haematobium was comparable to those in
the previous survey done in 1996 as the prevalence and intensity of S. haematobium
was reported to be higher among older children aged 11-14 years than those aged 8-10
years (WHO, 2001). Although studies done elsewhere reported that, the prevalence of
S. haematobium differs by sex being higher in male than female (Atupele et al., 2009;
Chigozie et al., 2009; Ross et al., 2002), the current study did not demonstrate the
difference in the prevalence of S. haematoium between males (8.6%) and females
(8.0%). However, authors from these studies did not indicate whether male and female
children were equally recruited for the study therefore; the observed sex difference in

the prevalence of S. haematobium cannot be compared to the findings in this study.

The intensity threshold for intestinal helminthic infections in the area namely; S.
mansoni, A. lumbricoides, T. trichiura and hookworms fell from moderate and heavy
infections during the previous survey (WHO, 2001) to light infections in the current
study. Similarly the current estimates of the mean intensity of hookworm infections
among those who were recruited was almost three times lower than the estimate of 18
eggs per gram of faeces in the previous survey done in 1996 (WHO, 2001). A fall in
the worm load can be explained by the effort made by the community members
following recognition of the public health significance for helminthic infections. This
is demonstrated by the fact that, 75.9% of children reported having at least one round

of stool examination, mainly to identify helminthic infections. This health seeking
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behaviour which was shown by parents/guardians was reported to have been made
outside the programme initiatives indicating that the communities are willing to

support implementation of the programme objectives.

Althought the prevalence of hookworm infections was lower (5.9%) compared to the
previous study (61.0%) done before commencing the national school de-worming
intervention, it was observed that children wore shoes most frequently when they goes
to school than when they are at home. Therefore, the prevalence of hookworm
infections in the current study can probably be explained by irregular use of footwear
among school children mainly at home. However, the current study did not find out
any association between ‘irregular use of footwear’ and hookworm infections (OR =
1) which is contrary to elsewhere studies (Killewo et al., 1991; Lopiso et al., 2002).
This finding could have resulted from the effectiveness of de-worming interventions

which could downplay the effect of irregular use of footwear on hookworm infections.
5.3: Coverage of de-worming interventions

A single-dose anthelminthic treatment, usually given to children without prior
diagnosis is the strategy of choice in the control of helminthic infections. The present
study has attempted to evaluate school de-worming coverage for schistosomiasis and
soil transmitted helminth infections focusing on the enrolled school children. It was
observed that the NSSCP which distributed praziquantel tablets attained a coverage
rate of 45.4% while the coverage rate for albendazole from the parallel programme
(NLFEP) was 12.6%. These coverage rates are below the WHO recommendation
which emphasize helminthic endemic countries to attain at least 75% de-worming
coverage of all school age children (WHO, 2001). In the same way the global progress
towards meeting this target is not impressive as the most recent data are for 2006 in
which school age children in 64 countries Tanzania included were reported having

22% of school de-worming coverage (WHO, 2008).

The possible reasons for low coverage of praziquantel could be due to the low school

attendance (53.1%) mainly during the campaign May be children who reported
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having urine examination few months before commencing the last de-worming
treatment did not participate and take praziquantel because they knew enough about
their infection status hence did not need treatment. Moreover, 26.3% of children
reported being forbidden by parents from taking any kind of medication dispensed in
the school premises while others with no reason refused (12.3%) taking the drug and

5.1% of children did not take the drug in fear of the adverse drug cffects.

Despite overall low coverage of praziquantel during the last de-worming round the
study found that older children aged 13-17 years significantly had the highest
coverage rate of 62.3% compared to those aged 6-12 years (Table 7). However, the
age differences in the de-worming coverage are still below those of the international
recommendation. It is likely that, the coverage rate among young children was low
because the majority of younger children aged 6-12 years had been recently enrolled at
school and did not receive medication during the last de-worming round in 2007
because at that time they had not reached the school age, which is the target group for

de-worming intervention.

Similarly the possible reason for the low coverage of albendazole could be due to
limited access to information (25.3%) about the campaign, while others with no reason
refused (26.5%) taking the drugs and 11.3% of children did not take the drug in fear of
adverse drug effects. Another interesting reason is that 1.4% of children reported
having the notion that the targeted disease (elephantiasis) does not affect children and
thus they did not see why they should take the drugs. Although the overall coverage of
albendazole was low the study observed that, the coverage ratc of albendazole was
significantly higher (19.4%) in older children aged 13-17 years compared to those
aged 6-12 years, It is likely that older children had access to information than young

children.
5.4: Knowledge of school teachers on school health de-worming programme

Sufficient staffs that are well trained are required to run effective school health

intervention programmes. For the last two rounds of praziquantel de-worming
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interventions school teachers had been known to be the most potential implementers
for the programme activities. In order to ensure the success of the programme
activities teacher’s in-charge of health education were trained from each school to
cover topics related to school de-worming programme. The current study observed
that, school teachers in the area had ‘fairly good knowledge’ about the school health
de-worming programme. Having this good knowledge indicates ability of teachers to
handle the de-worming campaign (Jamison et al., 2006; Alan et al., 2006). In the same
way international experience has demonstrated that de-worming medication can safely
be dispenscd by people who are not health professionals, including school teachers
(Awasthi et al., 2003). Likewise, a study in Vietnam showed that, even teachers that
did not receive any specific training were able to distribute de-worming medication
successfully following the page of written instructions accompanyiﬁg the drug

(Mondadori et al., 2000).

5.5: Factors associated with performance of the school health de-worming

programme

In the past, the objective of helminthic control was to eradicate the infection.
However, schistosomiasis and STH infections are extremely difficult to eradicate in
communities where poverty and inadequate water and sanitation prevail, due to the
high transmission potential of these parasites (Anderson, 1991). As a consequence, the
current control strategies for schistosomiasis and STH have shifted from eradication to
controlling morbidity and transmission using three main approaches mainly
chemotherapy, supported by health education and improved water and sanitation
(WHO, 1996).

The higher prevalence of S. haematobium and hookworms in the area were shown to
be recognized by community members because these infections were reported to be
among the most public health problems in the area. This could be the reason why
children and key informants interviewed reported having positive attitude and thus

accepted the programme. Moreover, parents/guardians were reported to be supporting
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the programme objectives by taking stool or urine specimens from their school
children to the near by hospitals or laboratory centers for diagnosis of helminths

mainly hookworm and S. haematobium infections.

The current study observed that 17.5% of children reported having symptoms
immediately afier taking de-worming tablets. However, in-depth interview with key
informants observed that although parents/guardians accepted the programme they
feared taking the drugs mainly praziquantel due to their perceived side effects. They
thought the drugs taken during the campaign could be different from those dispensed
by medical professionals in hospitals. They believed that this could be the reason why
children reported experiencing symptoms like dizziness, abdominal pain, nausea,
headache and general body weakness. Similar complaints subsequent to school de-
worming interventions were reported in Turkey (Ulukanligil, 2006) and Vietnam
(Ehrhardit et al., 2006). It is likely that those who were heavily infected are the one

who experienced symptoms associated with adverse drug effects (Loukas et al., 2006).

Despite of the reported adverse drug effects it was observed that teachers and
parents/guardians adopted the international guidelines to provide food before children
took the tablets. Moreover, 1.0% of children reported that they did not receive
praziquantel tablets while 1.6% did not receive albendazole tablets during the last de-
worming intervention because they were sick from other infections. Avoiding de-
worming drugs incase of concurrent infections was not because of any danger of side
effects, but to prevent the potential misconception that the drugs caused the illness

(Montresor et al., 2002).

Apart from the programme achievements some shortcoming were reported indicating
that the key stakeholders like teachers, medical professionals and local leaders who
participated in the last de-worming campaign were not motivated as most of them
expected to receive material incentives like money and lunch. Despite the lack of
incentives teachers were still willing to continue supporting the programme. This

willingness could be explained by acceptance of the programme among teachers.
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Together with the fear of adverse drug effects lack of incentive is one among the
major challenges for implementing future school de-worming interventions unless
much effort is made to convince local leaders, villagers and other key stakeholders to

contribute more time and efforts to the school de-worming activities.

Findings from in-depth interviews with key informants indicated that although pupils
had health education lessons it was reported that, there was no special topic focused on
the de-worming programme. It was further observed that teachers did not have
teaching materials specific to the programme, yet efficient health education is an
alternative control approach for de-worming programme (Lansdown et al., 2002;
Asaolu et al., 2003). The study also observed that there were little initiatives from the
teacher in-charge of health education that attended the seminar to distribute de-

worming medication and requested to train their colleagues about the programme.

The current study recognizes difficulties of assembling teachers during the working
days just to train them about the programme since the teacher in-charge of health
education has no mandate to assemble and train fellow teachers. However, this could
be feasible if the head teachers were trained and mandated to train other teachers in

their respective schools.

It is likely that teachers who did not have the chance to attend the de-worming seminar
could not gain knowledge about the programme because those who attended the
training did not take initiatives to train their colleagues. However, this was not
explored in this study since the study did not assess knowledge of those who did not

attend the seminar. Further studies may be needed to verify this.
5.6: Conclusion

The school age de-worming programme which in most cases is implemented by
school teachers is perhaps the most effective way to reduce helminthic infections
among school children in Tanzania. A study was conducted in Korogwe urban district
to determine the prevalence of helminthic infections and factors associated with

performance of the school health de-worming programme.
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5.7: Recommendations

From the study, the following recommendations are made:-

The study found that de-worming interventions had reduced helminthic
morbidity among school children in the study area. It is therefore recommend
that additional rounds of de-worming treatment be planned for further
reduction of schistosomiasis and soil transmitted helminth infections in the

area.

Since the study found that the teacher in-charge of health educalion was the
only teacher who had been trained to distribute de-worming drugs, it is
recommended that the head teacher be also included in the training seminar, as
training of the head teacher will help to improve preparation and

implementation of the programme activities.

It was found that teachers did not have teaching materials for the programme.It
is therefore recommended that teaching materials that are specific for the de-

worming programme be provided to school teachers.

Although the study found that children were regularly trained on health related
issues, the training had no specific topics on helminthic infections. It is
therefore recommended that the health education program incorporate topics

on the de-worming programme.

It was observed that pupils and the community in general feared taking de-
worming medications during the campaign in fear of side effects. It is therefore
recommended that the de-worming treatment be preceded with a community
meeting. The discussions should focus but not limited to worm infections and
nature of medical de-worming treatment including their possible adverse

effects.

Tt was found that key stakeholders complained of lack of provision of

incentives during the last de-worming campaign. It is therefore recommended
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to find out some form of incentive packages to encourage full participation of

key stakeholders in the de-worming programme.
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