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ABSTRACT  

Background. It is estimated that 5.2 million people in South Africa are in need of annual 

treatment for schistosomiasis. The current treatment strategy recommended by the World 

Health Organization(WHO) is mass drug administration of praziquantel(PZQ), which targets 

mainly school-age children and adults at high risk of infection. The WHO advocates the use 

of schools for implementation, aiming to reach at least 75% of school-age children in the 

endemic areas.  

Objectives. This study aimed to assess the coverage of mass drug administration amongst 

learners in a South African rural community, as well as to observe and identify some 

challenges limiting treatment coverage. 

Methods. Sixty randomly selected schools in the schistosomiasis endemic area of Ugu 

District were invited to participate in the mass drug administration implemented by the 

Department of Health. After parental consent was obtained, a single dose of praziquantel was 

offered according to bodyweight, 40 mg per kg, to all learners with affirmative consent forms. 

Results. In the course of 8 weeks, slightly more than 10 000 learners in 43 primary and high 

schools were treated, achieving treatment coverage of 44.3%. We found that older age, being 

in a large school and male gender were significant predictors for low treatment coverage. 

Conclusion.  Our results indicate that strategies aiming at improving treatment coverage 

should primarily focus on higher age groups, large schools and male gender.
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BACKGROUND 

Schistosomiasis (bilharzia) is a water-borne parasitic disease transmitted by freshwater snails.  

It is recognised as one of the major neglected tropical diseases (NTDs) affecting over 207 

million people globally.
[1]

 Sub-Saharan Africa holds 85-93% of the global schistosomiasis 

burden, with the highest prevalences in school-children, adolescents and young adults.
[1, 2]

  

Consequences for individuals affected by schistosomiasis may include anaemia, 

malnutrition, impairment of growth and development, and low school attendance.
[3-5]

 Control 

of schistosomiasis can have a wide range of health and socioeconomic benefits for the poorest 

populations.
[3, 6]

  

 In 2011 the World Health Organization (WHO) estimated that 5.2 million people in 

South Africa require annual preventive drug therapy for schistosomiasis.
[7]

 Previous studies 

from KwaZulu-Natal have reported an S. haematobium prevalence ranging between 22-55% 

of school-age children.
[8-11]

  

The current strategy recommended by the WHO  for the control of morbidity is mass 

drug administration (MDA) with praziquantel (PZQ), targeting mainly school children and 

adults at risk of infection, with an aim of 75% coverage.
[12, 13]

  The past years pre-school 

children have also been considered for inclusion.
[14, 15]

 In areas exceeding 50% prevalence, the 

WHO recommends treating all school-age children annually, while biennial treatment is 

sufficient in areas with prevalence between 10% and 50%. In areas with less than 10% 

prevalence, two treatments during primary school years are sufficient. 

In Brazil, China, Egypt and the Philippines mass screening and treatment have resulted 

in lasting schistosomiasis control and reduction.
[16, 17]

 Although previous MDAs have reported 

treatment coverage ranging from 50% to over 90%,
[18-20]

 suboptimal coverage and lack of 

efficacy still pose a great challenge.
[3]

 Only 12.2% of people at risk of morbidity due to 

schistosomiasis worldwide received treatment in 2010.
[13]
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 The first control programme in South Africa was implemented in the region of 

KwaZulu-Natal in 1997. It was a school-based helminth control programme run and 

administrated by the Department of Health.
[10]

 A three year pilot programme followed in 

1998,
[9]

 and implementation guidelines were published in 2008.
[21]

 The first MDA in South 

Africa since the pilot programme was introduced by the Ugu District Department of Health 

(DoH) in 2011.
[10, 22, 23]

 The programme included a limited number of schools in Ugu District 

and was where we made our observations.  

The aim of the present study was to assess the coverage of the MDA in a South 

African setting and to explore some challenges and limitations of the implementation by 

identifying factors associated with treatment coverage. 
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MATERIAL AND METHODS 

Study area and population 

The described treatment campaign was implemented in Ugu District in south-eastern 

KwaZulu-Natal, South Africa. The district covers 5 866 km
2
 and had an estimated population 

of 704 030 in 2001, of which 37% were under the age of fifteen.
[24]

 It is comprised of two 

distinct areas; the coastal strip which is largely urban, and the rural inland expanse.
[25]

 The 

rural area, where this MDA was conducted, is largely populated by two ethnic groups of 

people, Zulu and Xhosa, consisting of low-income housing where shanty houses are common 

and agriculture is the primary economic activity. In 2011 14.1% of households in KwaZulu-

Natal did not have access to piped water.
[26]

 This requires water contact in rivers and lakes 

which exposes the inhabitants to infested waterbodies.   

 In South Africa primary school ranges from grades 0
a
 to 7 and high school from 8 to 

12. Some areas have intermediate schools dedicated to grades 7 to 9. Official education 

statistics from KwaZulu-Natal report a gross enrolment ratio (GER) of 92%.
[27]

  

 There are 491 public schools and 16 independent schools with a total of 218 242 

learners in the Ugu District.
[27]

Sixty schools were randomly selected for the MDA. Class lists 

were collected in 54 schools, covering 31 584 learners. Due to time constraints, the study 

excluded eleven schools (24% of total learners). 

 

Design and inclusion criteria 

In the period between May 20
th

 and September 12
th

 2011, operational research was conducted 

in a cross-sectional study of randomly selected high schools and their adjacent primary and 

intermediate schools. In order to optimise treatment coverage and minimise the risk of re-

                                                           
a
 Grade 0 (also called grade R) is the pre-grade 1 level available in some schools 
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infection, family members, teachers and non-enrolled children were also invited to receive 

treatment.
[12, 28]

  

 

Communication with the schools 

Letters from the Ugu District Departments of Education and Health were brought to the 

school after a brief introduction over phone. School inclusion and practical issues were 

discussed with the principals, the school governing bodies, parents and staff in accordance 

with the advice from the local contact persons. A tracking team obtained class lists from each 

school along with information about the school, whether or not it had a feeding scheme, exam 

dates and other dates when treatment would be unsuitable. 

 

The treatment days 

The MDA was implemented during the cold months of May to September when transmission 

of schistosomiasis is low due to reduced water contact. This reduces the risk of immediate re-

infection
[9]

 and also increases the effectiveness of the drug, as PZQ is highly effective at 

killing adult worms, but does not kill immature schistosomes (from recent infections).
[29, 30]

  

Treatment team size, quantity of consumables, and equipment brought to schools were 

arranged in advance, and varied according to the school size. Tablet distribution only 

commenced after school lunch to ensure that the children had eaten prior to treatment, and to 

cut food costs for the programme. Bread and bananas were brought to the schools to ensure 

food intake for learners who had not received a school meal.  

 The MDA was implemented in a classroom or in an assigned room, and depended on 

the advice of school officials. Learners with completed consent forms were weighed and the 

dose of praziquantel was calculated at 40 mg per kg of bodyweight.
[12]

 After each child to be 

treated had eaten, a designated health worker directly observed ingestion of all tablets by 
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counting the number of tablets in each learner's hand and observing hand-to-mouth intake 

(DOT). For smaller children, tablets were split in two. Sweets were given afterward to reduce 

the tablets’ taste. The treatment team remained in the school for some time after treating the 

last class, giving the learners the opportunity to report side effects. 

 In schools with less than 75% treatment coverage a second treatment day was 

immediately scheduled and prepared. New parental consent forms were distributed, often on 

the original treatment day, and collected soon after. 

 

Permissions  

The MDA was conducted by the Ugu District DoH School Health Teams in collaboration 

with the Ugu Department of Education (DoE). Participation by the school was voluntary. In 

South Africa praziquantel is classified as a schedule 4 drug and only registered nurses or 

medical doctors are permitted to dispense.
[23]

  

 Consent forms were distributed three to ten days prior to the scheduled treatment day. 

Teachers would distribute them to the learners, and collect the completed forms prior to the 

treatment day. Late forms were collected and registered on the treatment day. 

 Only learners who retuned complete, affirmative consent forms were treated. 

According to South African law, learners below the age of 12 need their guardian's consent to 

receive medical treatment, whereas learners above the age of 18 may grant self-consent. 

Learners between the ages of 12 and 18, may also grant self-consent, but must be advised on 

the importance of gaining parental consent for future health services.
[22, 31]

 At the time of the 

MDA medical staff only accepted self-consent forms from learners above the age of 18 to be 

on the safe side.  
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Ethical considerations  

This observational research was granted permissions by the Biomedical Research Ethics 

Administration, University of KwaZulu-Natal, on February 2010 (Ref BF029/07) and the 

Department of Health, Pietermaritzburg, KZN, February 3, 2009 (Ref HRKM010-08). The 

Regional Ethics Comittee of East Norway gave ethical clearance on September 17, 2007 (Ref 

469-07066a1.2007.535). In Ugu District, permissions by the DoH and DoE were granted on 

February 15, 2008 and December 14, 2010, respectively. Data was anonymised before 

analysis.  

 

Data management and statistical analysis  

A data collection team computerised class lists including learners’ names (both English and 

Zulu), date of birth, guardian information, gender, grade and school. Consent status was 

registered (affirmative/refused/blank) along with weight, number of tablets to be given 

according to weight, and whether or not the learner received the medication. The term 

'treatment coverage' refers to the percentage of learners who received treatment in the visited 

schools. 

Schools with less than 350 learners were defined as small schools. Schools with 

between 350-700 students were defined as medium-sized, and schools with more than 700 

learners as large.  

 All statistical analyses of the collected data were computed using Statistical Package 

for the Social Sciences (SPSS), version 19 (SPSS inc., Chicago, Illinois, USA). Age data was 

presented as median because age was not normally distributed. Chi-square tests and odds ratio 

(OR) with 95% confidence intervals (95% CI) were used to explore the association between 

MDA coverage and consent form compliance when comparing different groups, defined by 

gender, school size, age and school phase. Logistic regression analysis was used to assess the 
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association between selected predictors and outcome variables. The outcome variables 

included treatment coverage, number of consent forms returned and whether or not consent 

was given. Gender, school size, school phase and age were used as predictor variables. A 

significance level of 5% was used. Predictor variables were included in the multivariate 

regression analysis if the p-value from the crude association was less than 0.20.  If the 

Spearman rank correlation between two predictor variables was above 0.70 or below –0.70, 

only one of these variables was included in the multivariate regression analysis.   
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RESULTS  

Basic demographics 

During the 8 weeks of the MDA, 43 schools covering 24 005 learners were reached for 

treatment (Table 1). These included 29 primary schools, 2 intermediate schools, and 12 high 

schools. Categorised by size, 10 were small schools, 19 were medium-sized, and 14 were 

large schools.  

  Gender was registered in 79.9% (19 185/24 005) of learners (Table 1). For the 

remainder of cases, gender was not specified in the class lists received from the schools. The 

sex ratio (male:female) was 9 773:9 412 (1.04). Date of birth was only available for 60.9% of 

learners. Median age was 14 (range 3-32), 12 years of age for learners who received treatment 

and 15 for those who were not treated.  

 

Treatment coverage 

Most schools required a second treatment day in order to acquire higher treatment coverage. 

The overall treatment coverage after a second school visit was 44.3% (10 632/24 005), 

ranging from 14.5-82.6% in the different schools. The associations between treatment 

coverage and gender, age, school phase and size are demonstrated in Figure 1 and Table 2. 

Multivariate analysis shows that belonging to a higher age group, being in a large school and 

male gender, were all significant predictors for low treatment coverage. We performed a 

separate analysis to explore if reduced treatment coverage amongst high school learners was 

related to school size. Controlling for gender, the analysis shows that significantly fewer high 

school learners received treatment, independent of school size (OR 0.50, 95% CI 0.47 – 0.54, 

P <0.001) 
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Consent forms 

Consent forms were returned by 56.4% (13 548/24 005) of learners. Of these, 86.9% (11 

771/13 548) consented, while 13.1% (1 777/13 548) refused. The remaining 43.9% (10 

542/24 005) of consent forms were either not returned or illegible. There were 2 099 

consenting learners who were not treated and 958 learners were registered as treated were 

consent status was not recorded. 

Table 3 shows that 60.9% of female learners returned consent forms, compared to 

54.4% of male learners. Multivariate analysis shows that learners in small schools and 

primary schools returned significantly more consent forms than learners in large schools and 

high schools.  

Of learners who returned consent forms, 91.3% consented to treatment in large schools 

compared to 84.1% in small schools (OR 2.32, 95% CI 1.91 – 2.81, P <0.001). Additionally, 

the odds of consenting to treatment was 44% lower for learners in high schools compared to 

learners in primary schools (OR 0.56, 95% CI 0.49 – 0.63, P <0.001).  

On average 2-3 learners in each school reported side effects or transient nausea, 

vomiting, stomach ache or head ache. 
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DISCUSSION  

The MDA achieved treatment coverage of less than 50%. This is substantially lower 

than reports from similar studies of MDAs in Africa, which have achieved treatment coverage 

as high as 80-90% amongst enrolled school-aged children.
[20, 32-35]

 However, there are also 

studies reporting treatment coverage from school-based distribution as low as 30%.
[36]

  

Treatment coverage is better in community-based distribution compared to school-based 

distribution, mainly due to the high number of non-enrolled school-aged children who are not 

reached by school-based programmes.
[33, 34, 36]

 To our knowledge treatment coverage has not 

been reported in South Africa previously. 

Several studies have explored reasons for low treatment coverage. These include 

insufficient training of distributors, poorly structured health systems, inadequate community 

mobilization and lack of health education.
[10, 19, 35-39]

 Other common reasons are lack of 

credibility and perceived benefits of the treatment, fear of adverse reactions, and a divergence 

between local and medical understandings of schistosomiasis. Absenteeism in schools is a 

major contributing factor for lack of treatment, possibly reaching 30% in some areas.
[9, 10, 33]

  

 

We found female gender, younger age, and small school size to be positively correlated with 

treatment coverage and compliance in returning consent forms. Several factors may contribute 

to this, although specific, statistical causes are outside the scope of this study.  

Treatment percentage declined proportionally with older age in accordance with 

previous studies.
[18, 40]

 This may partly be attributed to a closer teacher follow-up and parental 

control in younger children. Also, teenagers have been found to be less likely to visit health 

facilities.
[40]

 This indicates the importance of targeting the higher age groups when planning 

an MDA. 
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The significantly higher treatment coverage in small schools may be due to the higher 

educator-to-learner ratio, resulting in a closer follow-up of learners and closer cooperation 

between school staff, guardians and treatment teams. Moreover, large schools may be 

challenging to treat within a limited time frame.  

Using trained teachers has proved effective in minimising challenges related 

distribution of treatment.
[12, 19, 41]

  Treatment campaigns where teachers distributed medication 

have achieved coverage as high as 80% to 90%.
[35]

 Currently, these measures cannot be 

implemented in South Africa due to regulations permitting only certified health workers to 

distribute medication.
[23]

 It is therefore important to develop a close relationship between the 

treatment teams and teachers. 

Almost one fifth of consenting learners were not treated. The most probable reason for 

this was absenteeism on treatment day. In accordance with existing literature, school 

attendance rates are important for the success of school-based medical programs.
[10, 33, 42]

  

Consent forms were only returned by 56.4% of learners. Of these, 86.9% consented to 

treatment. This poor return of consent forms may have limited treatment coverage markedly. 

Observed reasons include absenteeism, forgetting forms, not understanding how to fill out 

forms, refusal of treatment and lack of a guardian to sign the consent form. Solutions 

suggested to maximise the return of consent forms are requesting consent as a part of the 

schools’ yearly registration procedure,
[10]

 or obtaining written consent from head teachers at 

each school after prior agreement with guardians.
[43]

  

Information about the possible side effects from treatment, focusing on their 

temporary nature and the overwhelming benefits of receiving treatment may be a useful 

strategy for improving knowledge and promoting acceptance of treatment.  

In 2011 the South African Department of Health, in collaboration with the Department 

of Basic Education, revised the National School Health Policy.
[22]

 The new policy introduced 
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deworming as a health service until grade 6, possibly being one step closer to a national 

control programme for schistosomiasis. 

 

 The large number of learners involved is a major strength of this study. Although a large 

sample size may result in even small effect sizes being statistically significant we consider the 

results presented to be of both statistical and clinical significance.  

 A limitation of the study was the lack of a system for registering reasons for refusing 

treatment and for registering side effects, both of which could have provided useful 

information for improving later MDAs. Furthermore, our results only cover the final 

treatment coverage, including both first and second treatment days, when applicable. Separate 

data on coverage before and after second treatment rounds would be useful in determining the 

cost and usefulness of re-approaching the school.   

In this MDA only learners above the age of 18 were allowed to self-consent. Future 

MDAs may benefit from increased participation by adhering to the guidelines, and granting 

learners between the ages of 12-18 self-consent.
[22, 31]

  

   

CONCLUSION 

The described MDA achieved treatment coverage of 44.3%, which is significantly lower than 

recommended for schistosomiasis control. We have assessed limitations to achieving 

satisfactory treatment coverage, and have suggested some approaches to accomplishing higher 

coverage in subsequent MDAs. We found that belonging to a higher age group, being in a 

large school and male gender, were all significant predictors for low treatment coverage. In 

addition we observed contributing factors such as absenteeism and low submission of consent 

forms. Addressing and targeting these key issues may be of assistance in planning and 

implementing future MDAs.  
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TABLES AND FIGURES 

Table 1 : Treatment coverage across gender and school phase 

  
Female / Total 

(%) 
Male / Total (%) Total (%) 

Gender not 

recorded (%)
a
 

Treated schools 

(43) 

 

4382/9412 (46.6) 4190/9773 (42.9) 
10632/24005 

(44.3) 
2060/4820 (42.7) 

Primary
b
 school 

  
2878/5357 (53.7) 2882/5846 (49.3) 

7159/14162 

(50.6) 
1399/2959 (47.3) 

Intermediate
c
 

school 

 

279/583 (47.9) 253/610 (41.5) 551/1231 (44.8) 19/38 (50.0) 

High
d
 school 

 
1225/3472 (35.3) 1055/3317 (31.8) 2922/8612 (33.9) 642/1823 (35.2) 

                                                           
a Gender not stated on class list 
b
 Usually grade 1 to 7, but occasionally only to grade 4. 

c
 Usually grade 7 to 9 

d
 Usually grade 8 to 12 
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Table 2: Bivariate and multivariate analysis for factors influencing the treatment coverage  

   Bivariate analysis Multivariate analysis 

  Treatment given (%) OR (95% CI)
a
 P Adj. OR (95% CI)

 b
 P 

Age group 

3-9 1894/3232 (58.6)   1  

10-14 2646/5364 (49.3) 0.69 (0.63-0.75) <0.001 0.70 (0.63-0.78) <0.001 

15-19 1728/5128 (33.7) 0.36 (0.33-0.39) <0.001 0.39 (0.35-0.43) <0.001 

20-24 223/866 (25.8) 0.25 (0.21-0.29) <0.001 0.28 (0.23-0.33) <0.001 

25-35 3/26 (11.5) 0.09 (0.03-0.31) <0.001 0.10 (0.03-0.35) <0.001 

School 

level
c
 

Primary school 7159/14162 (50.6) 1    

Intermediate school 551/1231 (44.8) 0.79 (0.71-0.89) <0.001   

High school 2922/8612 (33.9) 0.50 (0.48-0.53) <0.001   

Gender 

Female 4382/9412 (46.6) 1  1  

Male 4190/9773 (42.9) 0.86 (0.81-0.91) <0.001 0.91 (0.85-0.99) 0.018 

School 

size 

<350 pupils 1185/2108 (56.2) 1  1  

350-700 pupils 4597/9753 (47.1) 0.69 (0.63-0.76) <0.001 0.48 (0.40-.058) <0.001 

>700 pupils 4850/12144 (39.9) 0.52 (0.47-0.57) <0.001 0.47 (0.39-0.56) <0.001 

                                                           
a
 Odds ratio(OR) with 95% confidence interval (CI) 

b
 Adjusted odds ratio, three factors were included in the multivariate analysis 

c
 School level was not included in the multivariate analysis as there is a causal factor between school level and 

age. 
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Table 3: Bivariate and multivariate analysis for factors influencing the percentage of consent 

forms returned  

  Bivariate analysis Multivariate analysis 

 
Consent form 

returned (%) 

OR (95% CI)
a
 P Adj OR(95% CI)

b
 P 

Female 5735/9412 (60.9) 1  1  

Male 5314/9773 (54.4) 0.76 (0.72-0.81) <0.001 0.74 (0.70-0.79) <0.001 

School size
c
<350 1363/2108 (64.7) 1  1  

School size 350-700 5878/9752 (60.3) 0.83 (0.75-0.92) <0.001 0.92 (0.82-1.03) 0.152 

School size >700 6308/12143   (51.9) 0.59 (0.54-0.65) <0.001 0.62 (0.55-0.69) <0.001 

Primary
d
 school 8739/14161 (61.7) 1  1  

Intermediate
e
 school 660/1231 (53.6) 0.72 (0.64-0.81) <0.001 0.75 (0.66-0.84) <0.001 

High
f
 school 4150/8611(48.2) 0.58 (0.55-0.61) <0.001 0.57 (0.53-0.61) <0.001 

                                                           
a
 Odds ratio(OR) with 95% confidence interval (CI) 

b
 Adjusted odds ratio, all three factors were included in the multivariate analysis 

c
 Number of pupils in the school 

d
 Usually grade 1 to 7, but occasionally only to grade 4 

e
 Usually grade 5 to 7 

f
 Usually grade 8 to 12 
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Figure 1: Treatment coverage in different age groups and gender 

0

10

20

30

40

50

60

70

3-9 10-14 15-19 20-24

Age group

T
re

a
tm

e
n

t 
c
o

v
e
ra

g
e

Treatment (%) Female

Treatment (%) Male

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  20 of 22 

REFERENCES 

 

1. Steinmann P, Keiser J, Bos R, Tanner M, Utzinger J. Schistosomiasis and water resources 
development: systematic review, meta-analysis, and estimates of people at risk. Lancet 
Infectious Diseases. 2006 Jul;6(7):411-25. 

2. Engels D, Chitsulo L, Montresor A, Savioli L. The global epidemiological situation of 
schistosomiasis and new approaches to control and research. Acta Trop. 2002 
May;82(2):139-46. 

3. Smit HL. Prospects for the control of neglected tropical diseases by mass drug administration. 
Anti Infective Therapy. [Expert review]. 2009;7(1):37-56. 

4. Shistosomiasis Control Initiative.  London: Imperial College London;  2012 [Accessed 10.11 
2012]; Available from: http://www3.imperial.ac.uk/schisto. 

5. Guyatt HL, Brooker S, Kihamia CM, Hall A, Bundy DA. Evaluation of efficacy of school-based 
anthelmintic treatments against anaemia in children in the United Republic of Tanzania. Bull 
World Health Organ. 2001;79(8):695-703. 

6. Zhang Y, MacArthur C, Mubila L, Baker S. Control of neglected tropical diseases needs a long-
term commitment. BMC Medicine. 2010;8:67. 

7. World Health Organization, PCT Database 2011. WHO. [cited 11.12]. Available from: 
http://www.who.int/neglected_diseases/preventive_chemotherapy/sch/en/index.html. 

8. Schutte CH, van Deventer JM, Lamprecht T. A cross-sectional study on the prevalence and 
intensity of infection with Schistosoma haematobium students of Northern KwaZulu. Am J 
Trop Med Hyg. 1981 Mar;30(2):364-72. 

9. Saathoff E, Olsen A, Magnussen P, Kvalsvig JD, Becker W, Appleton CC. Patterns of 
Schistosoma haematobium infection, impact of praziquantel treatment and re-infection after 
treatment in a cohort of schoolchildren from rural KwaZulu-Natal/South Africa. BMC 
Infectious Diseases. 2004 Oct 7;4:40. 

10. Appleton CC, Kvalsvig JD. A school-based helminth control programme successfully 
implemented in KwaZulu-Natal. The South African Journal of Epidemiology and Infection. 
2006;21(2):55-67. 

11. Jinabhai CC, Taylor M, Coutsoudis A, Coovadia HM, Tomkins AM, Sullivan KR. Epidemiology of 
helminth infections: implications for parasite control programmes, a South African 
perspective. Public Health Nutrition. 2001 Dec;4(6):1211-9. 

12. World Health Organization. Helminth control in school age children: a guide for managers of 
control programmes. 2nd edition. Geneva, Switzerland  2011. 
http://whqlibdoc.who.int/publications/2011/9789241548267_eng.pdf. 

13. Sixty-fifth World Health Assembly: WHA65.21, World Health Organization, Geneva, 
Switzerland:  (26.05, 2012). http://www.ghwatch.org/who-watch/wha65. 

14. Stothard JR, Gabrielli AF. Schistosomiasis in African infants and preschool children: to treat or 
not to treat? Trends Parasitol. 2007 Mar;23(3):83-6. 

15. Sousa-Figueiredo JC, Pleasant J, Day M, et al. Treatment of intestinal schistosomiasis in 
Ugandan preschool children: best diagnosis, treatment efficacy and side-effects, and an 
extended praziquantel dosing pole. International Health. 2010 Jun;2(2):103-13. 

16. Gryseels B. Shistosomiasis. Infect Dis Clin North Am. 2012;26:383-97. 
17. Utzinger J, Bergquist R, Shu-Hua X, Singer BH, Tanner M. Sustainable schistosomiasis control-

-the way forward. Lancet. 2003 Dec 6;362(9399):1932-4. 
18. Tallo VL, Carabin H, Alday PP, Balolong E, Jr., Olveda RM, McGarvey ST. Is mass treatment the 

appropriate schistosomiasis elimination strategy? Bull World Health Organ. 2008 
Oct;86(10):765-71. 

19. Kabatereine NB, Fleming FM, Nyandindi U, Mwanza JC, Blair L. The control of schistosomiasis 
and soil-transmitted helminths in East Africa. Trends Parasitol. 2006 Jul;22(7):332-9. 

http://www3.imperial.ac.uk/schisto
http://www.who.int/neglected_diseases/preventive_chemotherapy/sch/en/index.html
http://whqlibdoc.who.int/publications/2011/9789241548267_eng.pdf
http://www.ghwatch.org/who-watch/wha65


  21 of 22 

20. Bundy D, Wong MS, Lewis LL, Horton J. Control of geohelminths by delivery of targeted 
chemotherapy through schools. Trans R Soc Trop Med Hyg. 1990;84:115-20. 

21. National Department Of Health, Child and Youth Directorate. Regular treatment of school-
going children for soil-transmitted helminth infections and Bilharzia. Policy and 
implementation guidelines. Pretoria, South Africa: 2008. 

22. National Department of Health. Integrated School Health Programme.School Health Nurses - 
Resource Manual, South Africa: 2012. 

23. Berge ST, Kabatereine NB, Gundersen SG, et al. Generic praziquantel in South Africa: The 
necessity for policy change to avail cheap, safe and efficacious schistosomiasis drugs to the 
poor, rural population Southern African Journal of Epidemiology and Infection 2011;26(1):22-
5. 

24. Statistical Census 2001. Statistics South Africa. Available from: www.statssa.gov.za. 
25. Ugu District Municipality. IDP Review, Executive Summary. Port Shepstone, South Africa  

2008/2009. 
26. Statistical Release Census 2011. Statistics South Africa. Available from: 

http://www.statssa.gov.za. 
27. Department of Basic Education Republic of South Africa. [EMIS downloads] Pretoria 2010 

[Accessed 21 October 2012]; Available from: 
http://www.education.gov.za/EMIS/EMISDownloads/tabid/466/Default.aspx. 

28. Montresor A, Ramsan M, Chwaya HM, et al. Extending anthelminthic coverage to non-
enrolled school-age children using a simple and low-cost method. Trop Med Int Health. 2001 
Jul;6(7):535-7. 

29. Gray DJ, McManus DP, Li Y, Williams GM, Bergquist R, Ross AG. Schistosomiasis elimination: 
lessons from the past guide the future. The Lancet Infectious Diseases. 2010 Oct;10(10):733-
6. 

30. Doenhoff MJ, Cioli D, Utzinger J. Praziquantel: mechanisms of action, resistance and new 
derivatives for schistosomiasis. Current Opinion in Infectious Diseases. 2008 Dec;21(6):659-
67. 

31. Children's Act No. 38, Section 129, Pretoria, South Africa (2005). 
32. Gabrielli AF, Toure S, Sellin B, et al. A combined school- and community-based campaign 

targeting all school-age children of Burkina Faso against schistosomiasis and soil-transmitted 
helminthiasis: performance, financial costs and implications for sustainability. Acta Trop. 
2006 Oct;99(2-3):234-42. 

33. Massa K, Olsen A, Sheshe A, Ntakamulenga R, Ndawi B, Magnussen P. Can coverage of 
schistosomiasis and soil transmitted helminthiasis control programmes targeting school-aged 
children be improved? New approaches. Parasitology. 2009 Jan 30:1-8. 

34. Ndyomugyenyi R, Kabatereine N. Integrated community-directed treatment for the control 
of onchocerciasis, schistosomiasis and intestinal helminths infections in Uganda: advantages 
and disadvantages. Trop Med Int Health. 2003 Nov;8(11):997-1004. 

35. Kabatereine NB, Tukahebwa E, Kazibwe F, et al. Progress towards countrywide control of 
schistosomiasis and soil-transmitted helminthiasis in Uganda. Trans R Soc Trop Med Hyg. 
2006 Mar;100(3):208-15. 

36. Mafe MA, Appelt B, Adewale B, et al. Effectiveness of different approaches to mass delivery 
of praziquantel among school-aged children in rural communities in Nigeria. Acta Trop. 2005 
Feb;93(2):181-90. 

37. Babu BV, Mishra, S. Mass drug administration under the programme to eliminate lymphatic 
filariasis in Orissa, India: a mixed-methods study to identify factors associated with 
compliance and non-compliance. Trans R Soc Trop Med Hyg. 2008(102):7. 

38. Nujum ZT. Coverage and comliance to mass drug administration for lymphatic filariasis 
elimination in a district of Kerala, India. Trans R Soc Trop Med Hyg. 2010;12(1). 

http://www.statssa.gov.za/
http://www.statssa.gov.za/
http://www.education.gov.za/EMIS/EMISDownloads/tabid/466/Default.aspx


  22 of 22 

39. Parker M, Allen T, Hastings J. Resisting control of neglected tropical diseases: dilemmas in the 
mass treatment of schistosomiasis and soil-transmitted helminths in north-west Uganda. J 
Biosoc Sci. 2008 Mar;40(2):161-81. 

40. Danso-Appiah A, De Vlas SJ, Bosompem KM, Habbema JD. Determinants of health-seeking 
behaviour for schistosomiasis-related symptoms in the context of integrating schistosomiasis 
control within the regular health services in Ghana. Trop Med Int Health. 2004 Jul;9(7):784-
94. 

41. Southgate VR, Rollinson D, Tchuem Tchuente LA, Hagan P. Towards control of 
schistosomiasis in sub-Saharan Africa. J Helminthol. 2005;79:181-5. 

42. de Clercq D, Sacko M, Behnke J, Gilbert F, Vercruysse J. The relationship between 
Schistosoma haematobium infection and school performance and attendance in Bamako, 
Mali. Ann Trop Med Parasitol. 1998 Dec;92(8):851-8. 

43. Toure S, Zhang Y, Bosque-Oliva E, et al. Two-year impact of single praziquantel treatment on 
infection in the national control programme on schistosomiasis in Burkina Faso. Bull World 
Health Organ. 2008 Oct;86(10):780-7, A. 

 

 


