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likelY that some of the increase is associated with the HIV

epidemic, particularly in KwaZulu-Natal and North West.

Theee data are, however, at variance with those recorded under

the 'fB notification system.

Wf! recommend that an investigation into the large disparity

betWeen TB registration and vital registration be conducted as

a mcltter of urgency. This could be in the form of a follow-back

surVey of a stratified sample of registered TB mortality cases.

Sucll a survey would determine: (z) whether there is large-scale

under-reporting of TB deaths by the TB notification system; (ii)

whether there is over-reporting of TB deaths in the vital

regi0tration system; (iil) whether the sharp increases in TB

mortality in segments of the population are real or artefactual;

and (iv) the role played by HIV/ AIDS in the apparent increase

in TB mortality.

I <iIIl grateful to 5ulaiman Bah and Daan Mulder for their
valuable comments and suggestions on earlier drafts of this paper.
I would also like to acknowledge Harry Hausler and Anemiek van
Middelkop for their insights into the TB notification system.
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·HELMINTH CONTROL AS AN

ENTRY POINT FOR HEALTH­

PROMOTING SCHOOLS IN

KWAZULU-NATAL

M Taylor, H M Coovadia, J D Kvalsvig, C C Jinabhai,
PReddy

Objectives. To use a health promotion model to investigate the

risk factors (predisposing, enabling and reinforcing) for

geohelminth and scltistosomiasis infections, in order to

develop and implement effective intervention strategies.

Design. Phase 1: Qualitative study using focus group

discussions (FGDs) with parents, pupils and teachers; and

interviews with health workers.

Phase 2: Quantitative study using a semi-structured

questionnaire to investigate whether the determinarlts

identified in phase 1 .were generalisable.

Setting. Rural primary schools in Vulamehlo magisterial

district, southern KwaZulu-Natal,

Study population. Qualitative study: 9 schools with 179 pupils,

93 parents and 82 teachers; and local clinics (4 fixed, 1

mobile), with 7 professional nurses.

Quantitative study: 2 other schools, with 730 pupils.

Results. Predisposing factors: Respondents were familiar with

symptoms, but did not know the cause or mode of

trartSmission of helminth infections. Many respondents

perceived food to be the cause of geohelminth infection and

swimming in the river to be the cause of schistosomiasis.

Although 649 (88.9%) pupils had toilets at home and at

school, only 218 (29.9%) were motivated to 'always' use the

toilet for faecal disposal (rural communities previously did

not have toilets). Six hundred and seventy--eight pupils

(92.9%) understood that it was necessary to wash their hands

after using the toilet, but many schools lacked water.

Personal cleanliness was a problem despite the emphasis on

hygiene by health workers and teachers. Few pupils admitted

to eating soil, but it was agreed that geophagia affected

young children between the ages of 8 months and 6 years.

Departments ofCommunity Health and Paediatrics and Child Deuelapment Unit,
Departmmt of Psychology, University ofNatal

M Taylor, BSc (pharm), MMedSc (pharmacal)

H M Coovadia, MD, FCP (Paro), MSc (Irnm), DSc Hans

C C Jinabhai, BSc, MB ChB, MMed, FFCH (CM), OOH

J D Kvalsvig. PhD

P Reddr, BSc, MPH



1

PHASE 9
Outcome

evaluation

PHASE 2 PHASE 1
Epidemiological; Social

diagnosis J-diagnosis

PHASES
Impact

evaluation

PHASE 3
Behavioural

and
environmental

diagnosis.

PHASE 7
Process

evaluation

PHASE 4
Educational

and
organisational

diagnosis.

PHASES
Administrative

and policy
diagnosis

PROCEED

PRECEDE

PHASE 6
Implementation

Fig. 1. Green and Kreuter's Health Promotion Model.

CONCEPTUAL FRAMEWORK

Green and Kreuter's Health Promotion Model (Fig. 1)14 was
used to identify the predisposing, reinforcing and enabling
factors that impact on geohelminth and schistosomiasis
infections; if modified, these factors could result in reduced

morbidity.

Predisposing factors provide a rationale for the behaviour
and facilitate or hinder motivation tor change. They include
knowledge, perceptions, values and self-confidence.

Enabling factors may be vehicles or barriers and include all
the factors in the environment that impact on behaviour

change.

Reinforcing factors include positive or negative feedback as
well as social and physical benefits.

conducted previously among rural primary school pupils
attending the 11 Vulame"hlo schools (C C Jinabhai et al. - paper
presented at the 16th International Congress of Nutrition,
Montreal, Canada, 27 July - 1 August 1997). Helminth
infections included Ascaris lumbricioides (roundworm) (27.3%),

Trichuris trichiura (whipworm) (53.9%), Necator americanus
(hookworm) (3.3%), Schistosoma haematobium (24.5%) and S.

mansoni (1.2%). It is necessary to understand the risk factors
and determinants of behaviours that place children at ris~.in
order to develop effective health promotion strategies. C

METHOD (TABLE I)

Qualitative study
Focus group discussions (FGDs) were used to provide in-depth
information; they also permitted wide-ranging discussions and
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Enabling factors (positive/negative): Barriers to health
promotion frequently included inadequate toilet facilities at
school and home, and river-water contact resulting from a
lack of clean water. A dearth of recreational facilities resulted

in children swimming and playing in the river. Positive
factors were the health-seeking behaviour of the majority of
the target group, who identified helminth infections as a
health problem and sought treabnent. Parents and pupils in
the FGDs unanimously supported health education and 655
(89.8%) questionnaire respondents indicated that they wished
to learn how.to avoid helminth infections.

Conclusions. Although the Government strategy is to provide
clean water and adequate sanitation, provision of services
does not necessarily ensure usage. A comprehensive
approach to health promotion is required and the
complementary development of the 'health-promoting
school" would support, reinforce and sustain a helminth
control programme.

S Afr Med J1999; 89: 273- 279.

Globally the World Health Organisation advocates the strategy
of health-promoting schools.1 The relevance of this for South
Africa is the synergistic impact appropriate nutritional and
educational interventions can have. A recent article in the SAMJ
emphasised the importance of helminth control.' Helminth
infections provide a different clinical picture to that of other
infectious diseases as they tend to be chronic, with slow onset.'
The adverse effects of helminth infections on children's
nutrition; physical fitness' and development' have been well
documented.

Programmes in many countries are using schools to deliver
anthelmintics to school-age children, as they are both most at
risk and also the major source of helminth transmission.7

Repeated treabnent maintains worm levels below morbidity
levels." In school-based programmes in Ghana, Tanzania, India
and Indonesia a simple health package including health
education and anthelmintics has been provided through the
education sector!

Children most at risk are from disadvantaged communities,
and KwaZulu-Natal is one of the poorest of South Africil's
provinces, with many children living in households that lack
clean water and adequate sanitation." Children of school-going
age form a large percentage of the population and the
increasing numbers of children attending school in KwaZulu­
Natal" suggest that targeting schools for health interventions
could impact on an important section of the population,
resulting in the health and educational benefitsl2 envisaged by
the World Health Organisation (WHO) Global School
Initiative. lJ

This study aimed to investigate the risk factors for helminth
infecti~ns, the prevalence of which was known from the study

March 1999, Vo]. 89, No. 3 'SAMJ
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lab1e I. Study design, schools and participants

~.1ethodology

jndividual interviews
()uantitative

Number of
schools (N = 11)

4 lower primary

5 combined
primary (CP)

5 clinics (nearest schools)
2CPschools

Subjects

Grade 1 (6 -7 yrs)
Grade 3 (8 - 10 yrs)
Grade 5 (11 - 12 yrs)
Grade 7 (13 - 14 yrs)
Parents/caregivers
(of above pupils)

Teachers/ principals
Clinic nurses
Pupils

Total number
of subjects

179
(18 focus groups;
average 10
participants)
93
(9 focus groups with 4 - 23
participants; average 10)
82 (9 focus groups)
7
730
(545 + 185)

raised probing questions on pertinent issues. The schools were

horllogeneous with regard to physical facilities, language,

cul~ure and gender mix. Two FGDs were held at each of the 9

priInary schools randomly chosen from the Vulamehlo

ma~terialdistrict, with pupils (N = 179) randomly selected

frorn two different grades. Grade 1 pupils were 6 - 7 years of

age, Grade 3 pupils 8 - IQ years old, Grade 5 pupils 11 - 12

years old and Grade 7 pupils 13 - 14 years old. All the children

in all the schools were first-language Zulu speakers, as were

their parents (N =93), teachers (N =82) and nurses (N =7) at

the nearest clinics. At each school there were separate FGDs for

parents and teachers, and nurses were interviewed at the

clinics. Informed consent was obtained from participants and

parents of participating pupils. One school was randomly

chosen to be used as a pilot study. The average discussion

group consisted of 10 persons.

The FGDs were conducted in 1996 by four trained Zulu­

sP€'aking moderators, mature women with rural backgrounds.

Ea(:h school was visited on a separate day, allowing each

interviewer to transcribe and translate the taped interview as

SQ(m as possible after completion. The tape recordings and

transcriptions were subsequently checked for accuracy. The

FGDs with teachers were conducted in English (with their
corlSent).

Quantitative study

A ~mi-structured questionnaire was completed 4 months after

thE~ FGDs were held. All the pupils in Grades 3 - 7 attending 2

of the 11 Vulamehlo primary schools that had been randomly

chbsen, completed the questionnaire. A pilot study had

in'Iicated that pupils in Grades 1 and 2 would not be able to

Pamcipate effectively. There were 342 (46.8%) male pupils and

37:2 (51.0%) female pupils, while 16 (2.2%) did not indicate their

seJc Ages ranged from 7 to 24 years, with the majority (444,

6n8%) aged 10 - 13 years. The questionnaires were anonymous

and pupils completed the questionnaire in the classroom

gutided by one of five trained Zulu-speaking fieldworkers.

DATA ANALYSIS

The information collected from each of the focus groups was

coded and analysed using open coding.l5 Recurring ideas were

identified and patterns of belief were analysed. Data were then

triangulated to compare the views of parents, pupils, teachers

and health workers. l6 Data from the questionnaires were coded,

then entered and checked using Epi-Info 6 statistical package.

RESULTS

Predisposing factors

The perceived symptoms resulting from geohelminth infection

were well known. The most common complaint and the most

severe was stomach-ache; this was reported by pupils in all the

discussion groups and was highlighted in the questionnaire by

335 (45.9%) pupils, although other symptoms such as appetite

problems (126, 17.2%), feeling sick (80, 11%), being weak/tired

(14,1.9%) and grinding of teeth (9, 1.2%) were also mentioned.

The majority of parents also identified stom<;ich-ache as a

problem, but noticed that their children had a range of the

above symptoms. Blood in the urine was mentioned by the

majority of parents and pupils in the FGDs, and 149 (20.4%)

pupils listed this as a symptom of schistosomiasis when

answering the questionnaire. Parents and teachers also noticed

the frequency and difficulty of urination, and this was

mentioned by 90 (12.3%) pupils. However, neither parents and

pupils nor teachers knew what caused the infections.

Sanitation

Teachers explained that when starting school many children

had to be taught to use the toilet and that there were

insufficient toilets for the number of pupils. Although 649

(88.9%) pupils indicated that there was a pit latrine at home, 68

(9.3%) indicated that they had no toilet. Only 218 (29.9%)

pupils with toilets 'always' made use of them, 222 (30.4%) used

a toilet 'often' and 155 (21.2%) used a toilet 'sometimes' for
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faecal disposal. In answering a similar question about toilet use
for urination, 179 (25.8%) 'always' used a toilet, 185 (26.7%)

used it 'often', and 265 (38.2%) 'sometimes' used one. Sixty­

eight respondents (9.4%) did not answer this question.

In the FGDs, however, parents mentioned that the toilet at

home was commonly used by all the household members

except the very young, and that neither gender nor age were
factors that discriminated against toilet use. Health workers

said that they emphasised the need for toilets and the

importance of keeping the toilet clean, but felt that the cost of

adequate sanitation mitigated against this being achieved. Lack
of toilets in rural areas resulted in faecal environmental

pollution, as toilets were not always available on the way to
school and away from home.

Washing of hands

Most pupils understood that it was necessary to wash their

hands after going to the toilet in order to prevent the spread of
germs. This was confirmed by 678 (92.9%) pupils who

answered the questionnaire. However pupils who did not

wash their hands included all age groups from 8 to 16 years of

age. During discussions older pupils suggested that a basin of

water be placed in close proximity to the toilet, and that
younger children be reminded of the need to wash their hands.

Parents and teachers communicated health messages to pupils
about hand washing, and these were reinforced by health

workers. The problem, however, was the lack of water at many

of the schools.

Effects of dust

The problem of dust as a possible vector for soil-transmitted

helminth eggs was highlighted by health workers. Teachers

also considered dust ahealth problem, although they did not
link it to helminth infection,

Preparation of food/cleanliness

Clinic nurses emphasised the importance of hygiene and

encouraged patients to store food hygienically, to cover food

and to wash perishable food before use. Teachers indicated that

cleanliness among pupils was a problem in that children did

not bathe daily, and their clothes were not washed regularly.

They explained that poverty in the area was endemic, that

parents lacked resources and that children were not provided

with a nutritious diet.

Eating of soil/sand (geophagia)

Most of the pupils in the FGDs said that they did not eat sand

and some insisted that they had never eaten sand. Several

groups of pupils explained that other children who ate sand

did so because 'it is tasty'. Parents and teachers agreed that

young children did eat sand. The suggested age range for

children at risk of ingesting soil-transmitted helminth eggs

ranged from 8 months to 6 years.
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Recognition of the problem of helminth infections

All the parent groups recognised that both geohelminths and

schistosomiasis cause health problems. Parents indicated that it
was mainly children who were affected by schistosomiasis,

more commonly boys. Pupils agreed that geohelminths were

_prevalent and a problem, but a quarter of the groups had
participants who said that schistosomiasis was not a problem

in their areas. A group of teachers mentioned that a child could

die because of too many worms, and many teachers said !:!lat
stomach-ache was a common complaint among pupils. Pu'pils

distinguished between having worms and having 'too many'

worms, which could be dangerous as they could come out the

mouth/nose.

However, perceptions also included such comments' as
'worms are natural in a person', 'we're born with some of

them', 'worms are created to be in humans', 'part of life' and

'worms indicate when you are hungry'.

Perceived causes of geohelminth and schistosomiasis

infections

Most pupils, parents and teachers perceived food to be the
cause of geohelminth infection. Milk or sour milk was

considered to be the cause by either pupils or parents at each of

the schools. Other perceived causes included raw fruit and

vegetables, or food not properly cooked, e.g. 'half-eooked

mealie meal'. Eating too much food or food that was not clean

were other suggestions from different groups of pupils, and

these were confirmed by pupils answering the questionnaire.

The majority of parents agreed that they did not know the
real cause of worm infections, with many parents expressing a

lack of confidence in their ability to handle the problem and

requesting assistance.

While answers varied as to the perceived cause of worms,

most pupils, parents and teachers associated 'red' urine with

swimming in the river. Other suggestions included drinking

dirty water and 'bile'.

Enabling factors

Enabling factors, as defined in the model," may facilitate or

obstruct health promotion. Those that increase the possibility of

helminth infections are barriers to health promotion and

included the often inadequate toilet facilities at schools and
homes, river-water contact due to lack of clean water, and a

dearth of recreational facilities resulting in children swimming

and playing in the river, as confirmed by 443 pupils answering

the questionnaire (60.7%). Parents explained that most children

were told not to swim in the river, but that admonitions were

ineffective. Over the weekends 224 (65.5%) of the boys (30.7%

of the total sample) looked after cattle and swam in the river'

while the cattle grazed.

The source of the water that had to be collected, and the use

of rivers for the washing of clothes, were other determinants
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affecting pupils' water-eontact behaviours, with 641 (87.8%)

pupils using the river to wash their clothes. Neither their

hontes nor any of the rural schools had reticulated water;
depending on the area and location of home or school, water

was collected by pupils from rivers and streams (311, 42.6%),
springs (246,33.7%), taps (70, 9.6%), rainwater tanks (53, 7.3%)

and boreholes (43, 5.9%). Seven respondents (0.9%) did not

reply.

A positive enabling factor was the health-seeking behaviour

of the majority of the target group, with these individuals

indicating that they purchased anthelmintics and/or sought

help from clinics, doctors and hospitals. A total of 478 parents
and pupils (65.5% of questionnaire respondents) supported the

use of medicines to get rid of geohelminths, but in the opinion

of 359 pupils (49.2%) there was less certainty as to the

effectiveness of treatment for schistosomiasis.

There was unanimous support from parents and pupils in
the FGDs for health education, with 655 (89.8%) questionnaire

respondents indicating that they wished to learn how to avoid

helminth infections.

DISCUSSION - STRATEGIES FOR HELMINTH

CONTROL

Comprehensive helminth control strategies need to address a

range of predisposing and enabling factors, as detailed above.
The provision of clean water and sanitation are basic requisites

which the government is planning to address through the

Reconstruction and Development Programme (RDP). Improved

sanitation with hygienic latrines for every household may

encourage household members to 'always' use the toilet.

Provision of services, however, does not always ensure their

use.17

Health education is an important component, as there is

inadequate knowledge among rural communities regarding the

risk factors for geohelminth infections and schistosomiasis.

Without the requisite knowledge people cannot take the
necessary steps to alter their risk behaviours, but information

alone is insufficient to promote the required behaviour
changes.!" The complexity of behaviour change emphasises the

need for health education to address the perceptions and

influence the attitudes of the target group. However 'the

effectiveness of health education is dependent on the quality of

the planning process'.'"

In the Seychelles health education is one of the components

of the National Intestinal Parasite Control Programme (L Chow

- paper presented at the WHO Seychelles Workshop, 23 - 24

October 1995). Health education is delivered at schools and

health centres as well as through the mass media; in this way

the 'population is made conscious of health risks and is

motivated to take responsibility' for controlling such risks
(LChow).

Historically (in KwaZulu-Natal) there has been concern that

the disposal of faeces could be a target for witchcraft. l9 One of

the principals maintained that this perception is still a
constraint with regard to community acceptance of toilets.

Community involvement is therefore important so that such
fears can be discussed.

Schools are an accessible conduit for this type of strategy,

and a parasite control programme is to be implemented in
KwaZulu-Natal schools over the next 3 years. The aim is to use

targeted treatment to reduce the levels of helminth infection in
children so that morbidity is decreased. This should coincide

with the current sanitation programme in communities and .

schools funded by Government, and will be combined with a

health education strategy aimed at teachers, pupils and
parents.

The success of helminth control programmes depends on

behaviour changes that reduce the possibility of infection. An

appropriate strategy to assist in addressing the determinants of
the risk factors would be to link parasite control with the

development of health-promoting schools. With the focus on

helminth control, pupils should be encouraged to change their
behaviour and avoid risk-taking behaviours. The 'health­

promoting school' would strive to improve health through

interventions such as health education, health services and

environmental changes conducive to health!

REINFORCING FACTORS

Social pressures existed among pupils who swam and played

together in the river. There was also acceptance of the status

quo, namely with regard to the lack of sanitation and resulting
environmental contamination. Health education would seek to

address these topics, to provide information and explanations,

and to initiate the social pressures and self-efficacy skills that

would support the behavioural changes required for the

control of helminth infections. This could be addressed through

the development of health-promoting schools (Table 11).

CONCLUSION

This study indicated that the results of the FGDs were

generalisable, as confirmed by pupils' responses to the

questionnaire. The predisposing and enabling risk factors have

been identified and a health education programme is being

developed. This study suggested that the determinants of the

predisposing and enabling risk factors for helminth infections

may be a public health problem and require a variety of

interventions. Health education at schools would enhance

pupils' knowledge (and possibly that of some parents), but

behaviour change will require more than the introduction of

sanitation and water projects. Improved hygiene with regard to
toilet use and handwashing (using soap and clean water)

would have a positive impact on diarrhoeal diseases as well as
helminth infections.
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Table ll. Helminth control using health promotion in schools

Description Risk
of risk factor factor Link with health-promoting schools Possible result

Predisposing

Enabling

Reinforcing

Sanitation

Washing of hands

Dust

Preparation of food

Eating. of soil

Targeted anthelmintic
chemotherapy
Healthy school
environment
Adequate, clean, toilets
Oean water
Health education
Community involvement
Avoid entering river

Information and social
pressure by peers/
teachers/parents to
avoid risk behaviours

Improved schQOI sanitation
Emphasis on importance of sanitation

Social pressure to always use toilets.

Focus on hand-washing at school

Provision of soap and water
Social pressure supported by teachers/peers

Prevent by growing grass/cement the area

Oean/nutritious food sold by vendors
Washing of fruit/vegetables

Pupils wash foods that have fallen on ground

Reduction in intensity of helminth infections
Improved school environment
Changes in pupil behaviour resulting from
health education, feelings of
self-empowerment and peer pressure
to avoid risk behaviours

Health-promoting schools to promote health
education, self-help training,
peer pressure to promote·
healthy behaviours

Recognition of
importance of sanitation
to health
Decrease in diarrhoeal
diseases/helminth control
Regular practical
implementation at school
/home
Decrease in diarrhoeal
diseases/helminth control
Improved school ;.
environment ~.

Better nutrition
Decreased infections .'"

Reduced transmission of
helminth infections
Reduction in morbidity,
transmission of infections

Knowledge to be
supported by other
determinants, e.g. self­
empowerment and positive
social pressures

.­
>.

Difficulty in accessing water resulted in the river senring as a

source of household water for 43% of questionnaire

respondents, with 88% washing clothes at the river and 60%

playing in the river (as did 31% of pupils herding cattle). This

study suggests that preventing water contact is likely to prove

extremely difficult. The potential cost of reticulated water, and

the lack of boreholes or problem of boreholes drying out in the

winter months, would result in the river still being used for

clothes washing. Furthermore, there are few alternative

recreational activities for children in rural areas. In one study in

Kenya children were provided with a swimming pool

(N Muhoho and Y Aoki - paper presented at the 18th African

Health Sciences Congress, Cape Town, 14 - 17 April 1997)

which solved this problem, but the considerable financial

resources required makes this impractical. In Kenya selective

mass treatment using urinalysis reagent strips has proved

effective in reducing morbidity and intensity of infection over a

5-year period (W Ndiritu et al. - paper presented at the 18th
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African Health Sciences Congress). An effective parasite-<:ontrol

programme must include the targeted treatment of pupils,

improved sanitation, health education and perhaps

mollusciciding. Such a programme may be facilitated and

reinforced by linking it to the development of the health­

promoting schools.
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HIGH PREVALENCE OF THE

CYS282TYR HFE MUTATION

FACILITATES AN IMPROVED

DIAGNOSTIC SERVICE FOR

HEREDITARY HAEMO­

CHROMATOSIS IN SOUTH AFRICA

J Nico P de Villiers, Renate Hillerman, Greetje de Jong.
Elzet Langenhoven, Heleen Rossouw, Munro P Marx,
Maritha J Kotze

Objective. The aim of the study was to investigate the
molecular basis of hereditary haemochromatosis (HH) in

South Africa in order to establish a reliable, cost-effective
molecular diagnostic service for this potentially lethal
disorder,

Design. DNA samples of patient and control groups were
screened for two common haemochromatosis (HFE) gene
mutations. The local frequencies of mutations C282Y and
H63D were determined and the DNA results correlated with
biochemical parameters.

Setting. Patients were referred from private practitioners,
health workers and pathologists for a molecular diagnosis of
fili at the University of Stellenbosch Medical School.
Twenty-two of the 244 referrals were clinically diagnosed.
with fili, while the remaining patients were family members
of the probands or unrelated subjects referred solely on the
basis of an abnormal iron profile.

Results. Seventeen of the 22 patient referrals (77%) diagnosed.
with fili were homozygous for the C282Y mutation, 3 (14%)
were compound heterozygotes for mJltations C282Y and
H63D, and 2 patients (9%) did not exhibit either mutation.
Screening of 458 control individuals from the general South
African population demonstrated a carrier frequency of
approximately 17% for the C282Y mutation among whites,
implying that up to 1 out of every 115 South Africans of
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