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INTRODUCTION

Schistosomiasis (particularly due to Schistosoma mansoni in-
fection) and soil-transmitted helminthiasis (STHs) are serious 
public health problems in the lake zone area of Lake Victoria 
and its associated islands as one of the most affected areas in 
Tanzania [1]. Despite this, no serious large scale control pro-
gram has been implemented in the integrated manner and 

sustainable way; most previously attempted control pro-
grammes in Lake Victoria basin have either been in a small 
scale [2] or solely mass drug administration (MDA) with no 
other control strategies [3].

Schistosomiasis and STHs control programs typically have 
been mainly focusing on the provision of preventive chemo-
therapy (with praziquantel and albendazole) as advocated by 
WHO [4] and in Lake Victoria zone projects have mainly tar-
geted on schoolchildren until recently [5]. Only in Ukerewe 
Islands, all community members had opportunity of being 
covered with MDA [3], while other equally highly affected is-
lands (e.g., Kome Island) and other lake shore communities 
were left out. Unfortunately, this control programme that had 
just lasted only for 2 years comprised of MDA as the only con-
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Abstract: Integrated control strategies are important for sustainable control of schistosomiasis and soil-transmitted hel-
minthiasis, despite their challenges for their effective implementation. With the support of Good Neighbors International in 
collaboration with National Institute of Medical Research, Mwanza, Tanzania, integrated control applying mass drug ad-
ministration (MDA), health education using PHAST, and improved safe water supply has been implemented on Kome Is-
land over 5 years for controlling schistosomiasis and soil-transmitted helminths (STHs). Baseline surveys for schistosomi-
asis and STHs was conducted before implementation of any integrated control strategies, followed by 4 cross-sectional 
follow-up surveys on randomly selected samples of schoolchildren and adults in 10 primary schools and 8 villages, re-
spectively, on Kome islands. Those follow-up surveys were conducted for impact evaluation after introduction of control 
strategies interventions in the study area. Five rounds of MDA have been implemented from 2009 along with PHAST and 
improved water supply with pumped wells as other control strategies for complementing MDA. A remarkable steady de-
cline of schistosomiasis and STHs was observed from 2009 to 2012 with significant trends in their prevalence decline, 
and thereafter infection rate has remained at a low sustainable control. By the third follow-up survey in 2012, Schistosoma 
mansoni infection prevalence was reduced by 90.5% and hookworm by 93.3% among schoolchildren while in adults the 
corresponding reduction was 83.2% and 56.9%, respectively. Integrated control strategies have successfully reduced S. 
mansoni and STH infection status to a lower level. This study further suggests that monitoring and evaluation is a crucial 
component of any large-scale STH and schistosomiasis intervention.

Key words: Schistosoma mansoni, schistosomiasis, hookworm, soil-tranmitted helminth, control, mass drug administration, Kome Island (Tanzania)

http://crossmark.crossref.org/dialog/?doi=10.3347/kjp.2015.53.5.535&domain=pdf&date_stamp=2015-11-05


536  Korean J Parasitol Vol. 53, No. 5: 535-543, October 2015

trol strategy. Although praziquantel (PZQ) is playing an im-
portant role in controlling schistosomiasis in much of sub-Sa-
haran Africa [6], it is unlikely alone to have a lasting impact on 
transmission [6,7]; therefore, other complementary control 
strategies are needed. The short term impact of MDA does not 
prevent reinfection, which may occur rapidly post-treatment, 
nor does it likely to be sustainable in control of schistosomia-
sis and STHs [8]. Hence, integrated efforts for control of schis-
tosomiasis and STHs that include safe water supply and health 
education for improving sanitation and preventive measures 
are most likely to be much more effective and sustainable 
[9,10]. Health education strategies have been proven effective 
in achieving behavior change [11-13]. Recently, there has been 
a dream of moving from morbidity control to elimination of 
schistosomiasis; in such circumstances integrated control has 
got great potential role to play.

With the support of Good Neighbors International (GNI) 
in collaboration with National Institute of Medical Research 
(NIMR), Mwanza Centre, Tanzania, an integrated control pro-
gram of schistosomiasis and STHs in the Lake zone was estab-
lished. The  control strategies of schistosomiasis and STHs that 
have been employed for this integrated control programme in 
Kome Island since 2009 include: MDA annually to all com-
munity members (≥4 years old) using praziquantel (PZQ) 
and albendazole (ALB), construction of  pumped wells for 
provision of alternative safe water supply since 2010, and pro-
vision of health education among adult community members 
using Participatory Hygiene and Sanitation Transformation 
(PHAST) approach since early 2011.

The parasitological and morbidity baseline survey of intesti-
nal schistosomiasis and STHs was conducted before imple-
menting the mentioned control strategies in February 2009.  
Monitoring of the impact of the first round MDA by cross-sec-
tional survey was done in March 2010 (13 months post MDA 
intervention) followed by consecutive follow-up surveys al-
most annually up to the fifth one in July 2013 for monitoring 
of the other rounds of MDA and other control strategies 
(PHAST and improved water supply). This work reports a 
comparative trend of infection status during the baseline and 
consecutive 5 follow-up surveys post MDA along with PHAST 
and improved water over 5 years to assess the impact of inte-
grated control strategies on intestinal schistosomiasis and 
hookworm infection status on Kome Island, Tanzania.

MATERIALS AND METHODS

Study area and population
Kome Island is the 5th largest island (after Ukerewe, Rubon-

do, Ukara, and Mwaisome) in Lake Victoria out of 49% of the 
lake surface controlled by Tanzania. The island is in Sengere-
ma District situated at longitudinal 32024” and 32024 east 
and latitude 2014’ and 2025”. According to the 2002 National 
census, the Kome Island had a population of 38,062 with av-
erage growth rate of 2.9%. Administratively, it has 2 wards, 9 
villages, and 53 sub-villages. It is served by 1 health centre and 
2 dispensaries. It has about 10 primary schools and 2 second-
ary schools in each ward, with almost each village having a 
primary school, with an exception of Lugata village which has 
3 primary schools.

The source of water for drinking, washing, and other chores 
is Lake Victoria, natural wells, and streams. The lake harbors 
the snail intermediate hosts for Schistosoma, mainly Biomphal-

aria choanomphala and Biomphalaria sudanica [1]. The highest 
transmission areas of Lake Victoria are in the eastern (in Mara 
region) and southwestern part (in Mwanza and Geita regions) 
of Lake Victoria, particularly on the islands. Occupationally 
most of the people are engaged in peasant farming and fishing 
activities. They grow cassava, maize, and sweet potatoes as 
food crops and cotton as a cash crop. Livestock include cattle, 
goats, chickens, ducks, and a few pigs. All the occupational as 
well as recreational activities have obvious bearing to acquisi-
tion and transmission of intestinal schistosomiasis, STHs, and 
other parasitic diseases like malaria and amebiasis in the study 
area. Marked increase of commercial fisheries of Nile perch 
(Lates niloticus) fillets and ‘Dagaas’ (Rastrineobola argentous) 
from mid-1990’s would have resulted in increased water con-
tact activities to the local fishermen and fish processors, aggra-
vated further to the acquisition and transmission of schistoso-
miasis in the study areas.

Previous programs toward schistosomiasis and STHs in the 
study area was the way back in 1989 (by SAREC) which had 
just lasted for 5 years, and was mainly research-based with se-
lected treatment for only positive cases for egg excretion. This 
was followed by the National Schistosomiasis and STHs Con-
trol Program (NSSCP) by Schistosomiasis Control Initiative 
(SCI) in 2005 and 2006 supported by Bill and Melinda Gates 
Foundation [5]. These programmes were only targeting 
school-aged children using MDA. This planned 5-year control 
programme that unfortunately had just lasted for 2 years was 
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under coordination of Ministry of Health and Social welfare 
(MoHSW) and Ministry of Education and Vocational Training 
(MoEVT), Tanzania. Since then there have been no control 
programmes in the study areas before implementation of the 
current integrated control programme.

Study design and sampling procedure
This was a rather before-after intervention study design in-

volving all inhabitants on Kome Island. After the baseline sur-
vey in February 2009 before implementation of any interven-
tions, each round of MDA interventions was evaluated by fol-
low-up parasitological and morbidity surveys which were con-
ducted almost annually for impact evaluation, where the last 
fifth survey was performed in July 2013.  

Before the surveys and intervention implementation, meet-
ings were held in each village and primary schools where the 
purpose of study was explained. About 50 adult participants 
each from 8 villages (all villages in Kome Island) where, in pri-
mary schools, about 150-200 children each for annual cross-
sectional surveys have been randomly selected and recruited 
for participating in these follow-up cross-sectional surveys.

Mass drug administration
MDA is among the important control strategies that have 

been implemented in Kome island for morbidity control. All 
community members (≥4 years) were administered with PZQ 
and ALB. Only ALB was administered to children aged 2-4 
years. Before MDA exercise, all community members were in-
structed to take adequate meal before coming for taking drugs. 
For schoolchildren at schools, meals preparation and MDA 
were carried out at the primary/secondary school premises. 
During the initial 3 rounds of annual MDA (2009, 2010, and 
2011), exercise was rather health service-based delivery where 
health care providers in assistant with village health workers 
and research teams from GNI and NIMR-Mwanza adminis-
tered the drugs. However, this approach was found to be much 
costly and unlikely to be sustainable; therefore the rest other 2 
rounds of MDA were delivered through community-direct 
treatment (CDT), where trained community drug distributors 
were responsible for administering drugs (PZQ and ALB) 
among their fellow adult community members. For school-
children at schools, trained primary school teachers (1 male 
and 1 female in each school) administered drugs. During im-
plementation of CDT and school-based delivery, close moni-
toring by health care personnel was ensured for managing side 

effects. The treatment coverage of estimated population of 
about 40,000 was based on extrapolated data of 2002 national 
census. Before the first MDA round in 2009, extrapolated pop-
ulation estimate were verified by conducted enumerated cen-
sor (39,895) and found to be almost the same as the national 
censor.

The fifth round of MDA using PZQ and ALB have been car-
ried out among all eligible community members (≥2 years); 
the first one was in May 2009, followed by the other 4 consec-
utive annual MDA and their respective treatment coverage (Fig. 
1). The fourth and fifth rounds of MDA using CDT improved 
remarkably the treatment coverage from 42.6% (of previous 
third round) to 69.4% and 76.8%, respectively.

Health education using PHAST approach
Health education was also applied for integrated schistoso-

miasis and STHs control. Implementation of PHAST started 
after the main training workshop in June-July 2010 that was 
followed by refresher training workshops among CORPS; the 
first one was between January and February 2011 and the sec-
ond one in August 2012. This activity took about 18 months 
where at least 1 adult family member (gender balance alter-
nating male and female) from each household had an oppor-
tunity of undergoing this training. While implementing 
PHAST, monitoring and supervision of CORPS who are re-
sponsible for facilitating PHAST strategy to their fellow villag-
ers on the island have been going on. Similar kinds of health 
education had been planned but unfortunately it was not pos-
sible. However, such package of health education targeting 
schoolchildren have been considered during the 2nd phase 
among the integrated strategies for sustaining control of STHs 
on Kome Island.
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Fig. 1. Annual treatment coverage (PZQ & ALB) of eligible com-
munity members (≥  4 years) over 5-year period. 
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To have good understanding of community perceptions and 
attitude towards schistosomiasis and STHs and thus be in bet-
ter position of developing relevant health intervention packag-
es, survey on knowledge, attitude, and practices (KAP) were 
conducted among adults and school-aged children on Kome 
Island in November 2009 before introducing health educa-
tion. After implementation of PHAST health education, a sim-
ilar follow-up survey was also conducted among the same in-
dividuals during December 2012, who participated in the 
baseline survey. The detail of this survey and implementation 
has been explained elsewhere [14].

Provision of alternative safe water supply 
This was among the control strategies particularly for schis-

tosomiasis control at least to minimize the lake water activities 
associated with the risk of acquiring schistosome infection. To 
ensure all inhabitants to have alternative easy access to safe 
water supply, construction of pump wells were planned at 
least 1 pumped well for each sub-village. The construction 
started in late 2009, and by mid 2011 almost a half (n=23) 
were completed. 

The initial plan was to construct a shallow well, which un-
fortunately could not produce water throughout all seasons in 
the year. Out of 23 pumped wells, only 5 were able to produce 
water throughout the year, the other 12 were just seasonal (i.e., 
produce water during the rainy season only), and the other 6 
were completely dry most of the time. To overcome this, ef-
forts of drilling deep well were made but with no much suc-
cess; only 4 out of 10 wells were able to produce water. Apart 
from the effort of GNI for drilling deep wells, another fellow 
donor (JAICA, Japan) had similar outcome; 8 out of 22 at-
tempted deeper drilled wells were able to produce water. Thus, 
in total there were 17 pumped wells with water available 
throughout the year. After the futile attempt of getting deeper 
dilled wells, there was an attempt for looking for other possi-
bility of getting pumped water from the Lake which also was 
found unfeasible. After the 1st phase of 5 years, continual con-
struction of shallow pumped wells was resorted where further 
25 shallow pumped wells have also been constructed. At the 
moment overall, there are about 48 working pumped wells.

Data collection
Participants were given container to collect stool specimens; 

only a single stool sample was collected from pupils and adult 
community members. Collected stools were processed in du-

plicate by the Kato-Katz techniques for microscopic examina-
tion of S. mansoni and STH (hookworms, 3, and Trichuris trich-

iura) eggs. The mean intensity (S. mansoni and hookworms) 
was determined by taking the average number of eggs in both 
slides and then multiply by 24 to obtain eggs per gram (epg) 
of feces. To test for quality control, 10% of the slides were re-
examined by supervisors (Korean Research Team).

Data handling and analysis
Data entry was done using CSpro (Borland International, 

Scotts Valley, California, USA) or EXCEL and a double entry 
system was used for quality control. Data was transferred to 
STATA version 8 software (Statacorp 2000, College Station, 
Texas, USA) for analysis. Analysis was done by generation of 
some frequency tables, cross tabulations, and calculation of 
the prevalence. The mean egg count for S. mansoni and hook-
worms was determined using the arithmetic means. A non-
parametric test for trend was performed to test for a trend of 
decreased prevalence of S. mansoni and hookworms with time 
(months/years).

RESULTS

As shown in Fig. 2, there has been a consistent  decline in 
the prevalence of S. mansoni and hookworm infection among 
schoolchildren with time from February 2009 to July 2012. 
This trend, declining in the prevalence of S. mansoni and hook-
worms with increasing in years from 2009 up to 2012, was 
modestly significant for both; S. mansoni (non-parametric test 
for trend: z= -1.73, P=0.083), and for hookworms non-para-
metric test for trend: z= -1.73, P=0.083 (Fig. 2). By the third 
follow-up survey in July 2012, S. mansoni prevalence among 
schoolchildren was reduced from 42.2% at the baseline in 
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Fig. 2. Trends of prevalence of S. mansoni and hookworms 
among schoolchildren on Kome Island over 5 years. S.m=S. 
mansoni;  Hw=hookworms.
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February 2009 to 4.0% (P =0.0000) in July 2013, with an 
overall reduction of 90.5%. The corresponding reduction for 
hookworms was from 20.8% to 1.4% (P=0.0000) with over-
all reduction of 93.3%. Even in the fifth survey in July 2013 as 
compared to the previous fourth follow-up survey done on 
January 2013, S. mansoni infection rate dropped from 9.7% to 
6.7% and hookworms from 4.2% to 3.0%. Almost similar 
trends were also observed for the intensity of infection (Fig. 3). 
The intensity of S. mansoni infection was reduced from 181.2 
epg in February 2009 to 92.7 epg in January 2013, a reduction 
rate of 48.8% while the corresponding reduction for hook-
worm intensity of infection within the same period was from 
281.7 epg to 106.8 epg, with 62.1%. The remarkably decline in 
the intensity of infection was more marked for hookworms 
than S. mansoni, but declining trend in the intensity of infec-
tion for S. mansoni from February 2009 to February 2013 were 
modestly significant (non-parametric test for trend: z= -1.73, 
P=0.083). 

As for adults, similar trends of steady decline in the preva-
lence of S. mansoni and hookworm infection (Fig. 4) were also 

noted, particularly from 2009 to 2012. A similar significant de-
clining trend was observed for the prevalence of S. mansoni 
(z=2, P=0.046 ) from February 2009 to February 2013, and 
of hookworms from July 2010 to July 2013 (z=2, P=0.046) 
(Fig. 4). Among adults significant reduction in the prevalence 
was also noted from baseline and the third follow-up survey; S. 
mansoni prevalence was reduced from 31.7% to 5.3% (P=  
0.0000), with an overall reduction of 83.2%. The correspond-
ing reduction for hookworms was from 16.7% to 7.2% 
(P=0.0001) with overall reduction of 56.9%. However, a re-
markable steep decline in the infection prevalence was much 
more observed for S. mansoni from February 2009 to July 
2012. There was no consistent (i.e., unsteady) downward de-
cline in the intensity of infection of S. mansoni and hook-
worms (Fig. 5). From 2009 to 2012, there was a tendency of 
declining which was not even significant (non-parametric test 
for trend: z= -1.41, P=0.157), while thereafter from 2012 to 
2013 a trend was rather increasing but not significant as well 
(non-parametric test for trend: z= -1.41, P=0.157).  

Other STHs occurred at a very low prevalence during the 
baseline survey as follows: T. trichiura (2.0%), A. lumbricoides 
(0.6%), and Strongyloides stercoralis (0.1%) among schoolchil-
dren while in adults they were T. trichiura (1.8%), A. lumbricoi-
des (0.5%), and S. stercoralis (0.5%). Despite that low preva-
lence of other STHs, by July 2012 the rates were also markedly 
reduced; T. trichiura to 0.25%, A. lumbricoides to 0.1%, and S. 

stercoralis to 0.0%. Thereafter, in the follow-up survey, the prev-
alence of other STHs remained at that low levels; T. trichiura 
(0.5%) and A. lumbricoides (0.1%) in children and T. trichiura 
(0.4%) and A. lumbricoides (0.2%) in adults in January 2013 
survey.  
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Fig. 3. Trends of mean intensity of infection with S. mansoni and 
hookworms over 5 years among schoolchildren on Kome island. 
S.m=S. mansoni; Hw=hookworms.
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Fig. 4. Trends of prevalence of S. mansoni and hookworms over 
5 years among adults on Kome Island. S.m =S. mansoni; 
Hw=hookworms.
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worms among adults on Kome Island over 5 years. S.m=S. 
mansoni; Hw=hookworms.
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DISCUSSION

Integrated control of schistosomiasis and STHs has contrib-
uted to a significant reduction of the prevalence of S. mansoni 
and hookworms on Kome Island and kept their prevalence 
low at a sustainable control level. S. mansoni and hookworm 
infection rate in schoolchildren and adults had been main-
tained at a low sustainable level (5-10%) from July 2012 to 
July 2013, after 5 rounds of MDA. During that period (2009 to 
20012), the intensity of S. mansoni and hookworm infection 
among adults and schoolchildren showed a tendency of de-
crease after 3 rounds of MDA. Apart from MDA intervention, 
the decline to such a sustainable control level might also be at-
tributed to other integrated control strategies implemented in 
this integrated control programme. 

Schistosomiasis and STHs during the baseline survey and 
subsequent cross-sectional follow-up surveys showed a re-
markably steady decline in the infection rate particularly from 
2009 to 2012, and thereafter remained low at a sustainable 
control level. This finding is in line with previous studies 
[9,10,15-17] which showed remarkable declines with integrat-
ed control strategies. Similar success of integrated strategies 
was noted in epidemiological studies done among a commu-
nity in Brazil [15] for S. mansoni and another in China for 
Schistosoma japonicum [16] in areas where chemotherapy was 
complemented with other control strategies such as health ed-
ucation, improved sanitation, and water supply. Similarly, a 
successful use of integrated control strategies against STHs has 
also been reported from systematic analysis by sanitation [9], 
and improvements in water, sanitation, and hygiene (WASH) 
[10]. Our results were in accordance with these studies, sug-
gesting that integrated control strategies are highly effective in 
reducing schistosomiasis and STHs in a Lake Victoria island 
and onshore communities. Currently there is ongoing nation-
al NTD control programme mainly targeting school-age chil-
dren in the lake zone focusing on schistosomiasis and STHs. 
To make this ongoing control programme a long term sustain-
able control particularly in the lake zone, programs supple-
menting with clean water supply, adequate sanitation, and 
health education are essential.

The slow decline after the 4th and 5th follow-up survey, 
compared with steep decline after the 3rd follow-up survey 
might be due to the delay in taking off other control strategy 
(health education-PHAST and supply of alternative source of 
water) and declining treatment coverage (from 62.8% in the 

first round to 42.6% in the 3rd round). However, introducing 
CDT, the treatment coverage improved to a justifiable level (70- 
75%). Implementation of PHAST started around early 2011 
and by mid 2011, and about a half of targeted pumped wells 
were constructed. Unfortunately of those only about one third 
of them were producing water throughout all seasons. Another 
limitation of health education in the control programme 
probably was an insufficient coverage because it was not ex-
tended to schoolchildren as had been initially planned. Ac-
tion-oriented health education was initially planned at prima-
ry schools, but was not possible due to limited resources. In-
stead, we opted simple health education using printed materi-
als (leaflets and posters) as our main educational materials. 
Action-oriented health education has been found to be more 
effective in enhancing knowledge and changing behaviors 
among school-age children [12,13].

So far this is the first large scale integration control project 
of schistosomiasis and STHs covering such a large population 
in Tanzania particularly for S. mansoni in Lake Victoria, in such 
an integrated manner with MDA along with health education 
and improved water supply [7,18]. Previous integrated control 
programmes in Lake Victoria have been mainly in a small 
scale covering only a small population [2]. Lower rate of im-
plementation of integrated control strategies in our local set-
ting may be attributed to its challenges in the implementation. 
Effective control of intestinal schistosomiasis along Lake Victo-
ria is very tricky and challenging, as all community members 
of all age groups are likely to be equally affected as conse-
quence of unavoidable lake water contact activities and thus 
require control strategies targeting all community members. 

Resources for transmission control such as provision of safe 
water and sanitary facilities in countries with poor resources in 
sub-Saharan Africa like Tanzania are to some extent difficult to 
find due to poor infrastructure and inadequate resources in 
these countries. Other constraint is behavior on lake water 
contact [15]. The impact of health education on behavior is 
determined by culture and takes time through a long term im-
plementation to have an impact. In this control programme, 
an attempt of integrating health education control strategy to 
minimize water contact-related behavior was made. Unfortu-
nately, in our intervention, all control strategies in integrated 
control programmes were not able to start simultaneously; the 
one started a little bit late (i.e. PHAST) and the other was in-
complete (i.e. constructed pumped wells). In case these con-
trol strategies had started earlier and completed as anticipated, 
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probably the impact on schistosomiasis and STHs control 
would have been much higher than observed. 

Although chemotherapy has been the backbone of previous 
control programmes and remain an important control strategy 
for morbidity control [6,7]; however, dependence on chemo-
therapy alone is not sustainable. Complementing MDA with 
other preventive measures, focused on clean water, adequate 
sanitation, and health education are essential features of any 
long-term strategy for control and elimination of schistosomi-
asis. Recently, there are also an increase in emphasis by WHO 
[7] and other workers [18] on the role of health education, 
safe and adequate water supply, and sanitation to complement 
chemotherapy as an option for sustainable long-term effects 
on morbidity control. Increased effort for development in san-
itation and safe water supply also has been under support of 
various world forum/summit held. Millennium Development 
Goals by United Nations established in September 2000 and 
the World Summit on Sustainable Development [19] held in 
September 2002, and during the 3rd World Water Forum [20] 
convened in March 2003 are among those of few efforts. The 
specific provision of these forums is to halve the number of 
people without access to clean water supply and sanitation by 
2015.

The decline of mean intensity was unsteady and showed a 
tendency of increasing during consecutive cross-sectional fol-
low-up surveys (February 2013 and July 2013). Such an incon-
sistent trend might be due to the methodology applied in de-
termining the mean egg intensity. We applied arithmetic 
means for only those who were positive. Probably the majority 
of those positive cases are more likely those individuals evaded 
MDA or were absent during the previous rounds of MDA exer-
cise. In addition, Kome inhabitants are highly mobile popula-
tion as noted previously [21] in most other islands in Lake 
Victoria. This explanation might be true for the surge up in in-
fection rate and intensity of infection of S. mansoni and hook-
worms in the 4th and 5th follow-ups particularly among 
adults. During the final stage, awareness of such a mobile pop-
ulation on our programme was much higher and therefore 
many of them were rushing toward to get our health services 
including laboratory/ultrasound examinations.

The prevalence shown in our study is likely to be lower than 
the actual one due to the methodology of a single stool sam-
ple collection. Single stool sample collection is unlikely to de-
tect a light infection and thus underestimates the prevalence. 
Examination of a single stool sample is less sensitive and may 

not reflect the worm burden adequately [22]. However, such 
underestimation is likely to be consistent as parasitological 
testing procedure was the same throughout all 6 surveys in this 
study.

The treatment coverage was not optimally enough (at least 
75% and above) as was anticipated. This might be attributed 
mainly to the high mobility of Kome inhabitants as had been 
noted by others [21] in most islands in Lake Victoria. The ma-
jority of inhabitants on Kome Island are mobile population 
involved with fishing activities to move to small islands and 
other related business during ‘Dagaas’ (R. argentous) fishing 
seasons. Many settlements in trade center are unstable and 
temporary. Many people outside Kome Island come to the 
trade centers during the fishing season. The high movement 
rate outside of Kome Island of inhabitants might also have 
partly contributed to the reduction of fish stock (especially 
Nile perch and Tilapia) [23] which is currently under threat; 
thus leading to poverty in these fishing communities. Other 
likely contributing factor for the lower treatment coverage is 
the method of health-based delivery of MDA during the previ-
ous 3 rounds of MDA; this approach was not ideal to attract 
clients for MDA. Mobile individuals are not likely to be 
around during MDA exercise. The CDT intervention strategy in 
which communities themselves direct the planning and im-
plementation of intervention delivery has been successful for 
the annual distribution of ivermectin for controlling oncho-
cerciasis in more than 19 African countries [24].

Despite challenges in implementation of integrated strate-
gies, significant impact on reduction of S. mansoni and STHs 
(particularly hookworms) was achieved; the activities have 
successfully reduced S. mansoni and STHs infection status on 
Kome Island. If resources allowed, chemotherapy is highly rec-
ommended at least to be supplemented with one or more 
control strategies including health education, water supply, 
sanitation, and focal intermediate host snail control where is 
feasible. This study further suggests that monitoring and evalu-
ation is a crucial component of any large-scale STHs and schis-
tosomiasis intervention programme as also recommended by 
WHO [25]. Now the challenges ahead, which other control 
strategies should be continued to be implemented on Kome 
Island to maintain schistosomiasis and STHs at such sustain-
able control? To achieve that goal, control strategies including 
MDA using CDT approach either annually or at least biannu-
ally, continuation of health education among schoolchildren, 
some other activities such as sports and drama that focus on 
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schistosomiasis and STHs, and construction of latrines to 
schools without such facilities, should be continued on this is-
land. 
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