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document (the argument for more sensitivity to local need and diversity in
primary health care; the provision of fixed term contracts in inner cities; the
good practice allowance; the need to experiment with alternative arrange-
ments; and the possibility of developing health care "shops"') are all
consonant with this model. The possible advantages and disadvantages are
similar to those described above.

What option?

All the options that we have described have appreciable costs and
potential benefits. It seems unlikely that there will be major reforms
which move the remuneration of general practitioners in the
direction of pure capitation, fee for item of service, or salary. None
ofthese systems seems capable ofmeeting the many ob}ectives ofthe
best ofcontemporary NHS general practice. The radical libertarian
market option would be difficult to implement and sustain. In the
long- run the essence of the market approach, grafted onto the
Health Service, could generate rsing standards of health care and
incentives for economy and achieve the distributive goals of the
NHS. The opportunity exists to reform the present contract by
adopting some variant of our own interpretation of the govern-
ment's desire for a good practice allowance.

It is not impossible -that a system similar to HMOs may become
the pattern for a future national health service. Implementing a
good practice allowance now would give us invaluable experience in

setting standards for primary health care, monitoring performance,
and reviewing and maintaining-progress. If this does not happen it
is likely -that some stronger and more radical medicine will be
administered to the system of general practice in the UK.

The authors thank the many colleagues with whom they have discussed
these issues over the past year. Our opinions are, of course, our own and do
not necessarily reflect the policies of any of the professional organisations
with which we may be. associated.
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This is the last of three articles.

Researchfrom the South

Prevalence of hepatitis B virus infection among black children
in Soweto
A M DIBISCEGLIE, M C KEW, G M DUSHEIKO, E L BERGER, E SONG, A C PATERSON,
H J HODKINSON

Abstract

Roughly 15% of black children in rural areas of southern Africa
are carriers of the hepatitis B virus. The purpose of the present
study was to determine the prevalence of chronic hepatitis B
virus infection among urban black children born and growing up
in Soweto. A total of 2364 children were studied, ranging in age
from 3 to 19 years, and of these, 1319 (56%) were girls. The
children were drawn from the highest and the lowest socio-
economic classes. Serum samples were tested for all hepatitis B
virus markers as well as IgG antibody against hepatitis A virus.
HBsAg was detected in 23 (0-97%) of the children, anti-HBc and.
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anti-HBs together in'155 (6.6%), anti-HBc alone in 17 (0.7%), and
anti-HBs alone in,,72 (3%). Of,the 2364 children, 2097 (88.5%)
were negative for all' hepatitis B virus markers. IgG antibody to
hepatitis A virus was present in 175 (97%) of a sample of 179
children. There was no difference in prevalence of hepatitis B
virus markers between chidiren from the upper and lower
socioeconomic classes. HBsAg was more common in boys (16
out of 1043 (1.5%)) than girls (seven out of 1321 (0-57%)), and the
prevalence of all hepatitis B virus markers increased with age.
The youngest carrier of-hepatitis B virus was 7 years old.
The remarkable difference in the hepatitis B virus camer rate

between urban and rural black children offers a unique oppor-
tunity to investigate the favourable influences operating in an
urban environment to limit the prevalence of hepatitis B virus
infection.

Introduction

Around 15% of black children from rural areas in southern Africa
are chronically infected with the hepatitis B virus. The infection is
almost always acquired in early childhood, predominantly as a
result of horizontal transmission,' and carriers are predisposed to
develop chronic hepatitis, cirrhosis, and hepatocellular carcinoma.3
Epidemiological, serological, and molecular biological evidence
suggests that hepatitis B virus infection acquired in early childhood
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may play a part in the aetiology of hepatocellular carcinoma in most
blacks from rural areas of southern Africa with this tumour.'
Subunit vaccines have recently been shown to be effective in
preventing hepatitis B virus infection in babies,' and vaccination
programmes are urgently needed in regions with a high incidence of
the disease. The cost of vaccines necessitates that evidence should
be gathered to allow appropriate targeting of vaccine to high risk
groups. Whether black children in urban areas are a high priority
cannot be assessed at present because neither the hepatitis B virus
carrier rate nor the incidence of hepatocellular carcinoma or
cirrhosis in these areas is known. The purpose of the present study
was to ascertain the hepatitis B virus carrier rate and patterns of
transmission in black children born and living in Soweto.

Subjects and methods

Soweto, south west of Johannesburg, has a black population of over two
million. Most of the older adults were born and grew up in rural districts of
southern Africa but moved to the Johannesburg area as young adults;
however, an ever increasing proportion of the adult residents and almost all
of the children were born and grew up in Soweto.
We studied 2364 black children, ranging in age from 3 to 19 years. Of

those studied, 1319 (55-8%) were girls. Three groups of children were
studied, and all but 57 children (2-4%) were born in Soweto. The first group
comprised 1057 children from a private, secular Sowetan school and
represented the highest socioeconomic class in Soweto (56% of the childrens'
homes had a telephone). The second group consisted of 1084 children from
two state schools in the poorer area of Soweto. These children came from
families of the lower socioeconomic class in Soweto (25% of the homes had a
telephone). We obtained the population samples from the private and state
schools by writing to the parents of all the children attending these schools
explaining the purpose and nature of the investigation and obtaining signed
consent (in Zulu or Sotho) for their children to take part. The refusal rate
was low (less than 10%) and not significantly different in the private and state
schools. The greater number of girls in the study directly reflects the sex
distribution of the pupils at the schools participating. The final group
comprised 223 children from the shanty town district of Soweto, very few of
whom attended school and represented the lowest socioeconomic class in
Soweto (none of the homes had a telephone). It was not possible to assess
accurately the refusal rate among these children because the number of
families actually receiving the letter could not be gauged.

Approval for the study was obtained from the ethics committee of the
University ofWitwatersrand. The parents of children found to be carriers of
hepatitis B virus were informed of this and the implications discussed with
them. Demographic details (age, sex, tribe, address, and number of years
living in Soweto) were obtained. Samples of 5-10 ml of blood were taken and
the serum tested for hepatitis B surface antigen (HBsAg) and antibody (anti-
HBs), antibody to the hepatitis B core antigen (anti-HBc), and hepatitis B e
antigen (HBeAg) and antibody (anti-HBe) by radioimmunoassay (Ausria II,
Ausab, Corab, and HBeAg/anti-HBe, respectively, Abbott Laboratories).
For comparison a randomly selected cohort of 179 children (aged 3-19) was
tested for IgG antibody against the hepatitis A virus (IgG anti-HAV) by
radioimmunoassay (Havab, Abbott Laboratories).
The data were analysed statistically using x2 test or Student's t test.

Results

HBsAg was present in 23 of the 2364 children studied (0 97%), anti-HBc
and anti-HBs together in 155 (6 6%), anti-HBc alone in 17 (0-7%), and anti-
HBs alone in 72 (3%). Of the 2364 children, 2097 (89%) were negative for all
hepatitis B virus markers. There was no difference in the prevalence of
HBsAg among the three groups of children studied (table I). The
prevalence of markers of past exposure was slightly greater among the
children from the state schools than among those from the private school (95
out of 1057 (8-9%) v 135 out of 1084 (12A4%); p<002). More boys were
positive for HBsAg (16 out of 1043 (1-5%)) than girls (seven out of 1321
(0-57%); p<0001). There was, however, no difference in the prevalence of
all hepatitis B virus markers between the sexes. The prevalence of all
hepatitis B virus markers increased with age, five of the 107 7 year olds
having markers (4-6%) compared with 17 of the 71 19 year olds (239%/o;
p<0-001). All but three of the children positive for HBsAg were aged 12
years or more; the youngest carrier was aged 7 (table II). Only 1 (0-8%) of
the 116 children under 7 years of age had any markers.
Of the 23 children positive for HbsAg, 7 (30%) were positive for

HBeAg and 12 (52%) were positive for anti-HBe (the remaining children
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TABLE i-Prevalence of hepatitis B virus markers among black Sowetan children.
Figures are numbers (%) of children

Children from private Children from state Children from shanty Total
schools (n 1057 schools (n=1084 district fn 223 (n= 2364

lIBsAg 10 <0-948 12 (11 1 (0-4) 23 (097
Anti-HBc and

anti-HBs 61 15 8M 83 (7-6 1 1 155 (66
Anti-Ilb: 9 (0 8 6 (0-5) 2 (0-8) 17 ,007)
Anti-HBs 25 2 4 46 (4-2) 1 (0 4) 72 (3-0)

IABLE ItI-Prevalence by age ofHBsAg and all hepatitis B virus markers as a group
among 2346 black schoolchildren in Soweto

Age Total No No (o) with No(%) with any hepatitis
(years) of children HBsAg B virus markers

1-5 39 0 0
6 77 0 1 (1-3)
7 107 1 (09) 5 (47)
8 173 0 6 (3*5)
9 175 2(11) 11 (63)
10 153 0 8 (5-2)
11 128 1 (08) 12 (94)
12 134 2(15) 8 (60)
13 184 2(11) 17 (92)
14 238 3(1-3) 34(143)
15 269 4(1-5) 47(17 5)
16 299 1 (03) 40(134)
17 185 5(2-7) 40(21-6)
18 132 1 (08) 21 (15 9)
19 71 1(1-4) 17(239)

were non-reactive for both HBeAg and anti-HBe). The mean age of the
children positive for HBeAg was 11-7 years compared with 15 7 years for the
children negative for HBeAg (p<0 05).
IgG anti-HAV was present in 175 (97%) of the 179 children tested.

Discussion

This study showed that the HBsAg carrier rate and exposure to
hepatitis B virus among urban Sowetan children are considerably
less than those found recently among rural black children. 2 In a
study of 1338 well black babies and children in Ovamboland,
Namibia, the HBsAg carrier rate increased sharply towards the end
ofthe first year oflife, reached 15% at age 4, and thereafter remained
about the same. ' Anti-HBs was present in 34% ofthe children by the
age of 13. In a second study of 502 well black babies and children
living in Kangwane in South Africa the HBsAg carrier rate again
increased after the first year of life, reaching 10% at age 3 and 12%
at age 5.2 By the age of 15, 54% of the children showed markers of
current or past hepatitis B virus. The assays for hepatitis B virus
markers used in these two surveys were the same as those used in our
study. Importantly, the difference between the HBsAg carrier rate
among rural and urban children existed before introduction of
vaccination against hepatitis B virus.
The reason for the remarkable difference in the HBsAg carrier

rate between urban and rural black children is not known. The low
carrier rate in urban areas applied equally to children from the
lowest and the highest socioeconomic groups in Soweto. Exposure
to hepatitis B virus was slightly higher, however, among children
from lower socioeconomic groups. Although a detailed comparison
between living conditions in the rural districts, in which hepatitis B
virus carrier rates of 15% exist, and those in the poorer parts of
Soweto has not yet been undertaken, overcrowding, inadequacy of
ablution and toilet facilities, and living standards in the two areas are
not obviously different. Indeed, our data clearly show that hepatitis
A virus infection remains uniformly high in both rural and urban
children. These observations suggest that factors in addition to
socioeconomic group are important determinants of the high rate of
horizontal infection during early childhood among rural blacks.
The higher prevalence of hepatitis B virus markers among older
children may reflect either a higher frequency of exposure that
occurred 15 years or more previously, or a higher rate of attacks
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through sexual exposure in sexually active, susceptible young
adults.6 Because the risk of developing chronic hepatitis B virus
infection is inversely related to age, the relatively low persistence
rate ofHBsAg favours the second explanation.78

Just how rapid the transition has been from a very high rural to a
low urban carrier rate is not yet known. Because many of today's
Sowetan children belong to the first generation born in Soweto, the
transition has been relatively abrupt. Numerous cultural and
educational changes have accompanied the process of urbanisation
and "westernisation." These changes have generally signalled a
departure from traditional practices prevalent in rural regions,
including ritual or witch doctor scarification and ritual operations,
and this may have reduced the parenteral dissemination of hepatitis
B virus infection. The spread of the virus by bloodsucking vectors
may also be less likely in urban populations.9

In addition to decreased parenteral spread of the infection, a
lower infectivity of HBsAg carriers has probably contribut-ed to the
decline in exposure to hepatitis B virus. A high proportion of urban
black carriers are positive for anti-HBe."0 This has led to a marked
decline in the infectivity of childbearing women and has effectively
halted the cycle of transmission from mothers to children, as shown
by our data. The decline in perinatal infection has profoundly
reduced the pool of infectious children from whom secondary
dissemination is possible. The relative decline in infectivity of
young carriers remains unexplained. Improved nutrition and
reduction in secondary diseases, such as malaria, tuberculosis, and
schistosomiasis, may have enhanced seroconversion from HBeAg to
anti-HBe and consequently curtailed infectivity." 12 Other in-
fluences that have been invoked elsewhere, such asBCG vaccination,
may have played a part in improving host responsiveness to
HBsAg.'3'4 Similarly, the incidence of viral reactivation may have
decreased, and the declining number ofcarriers positive for HBsAg
has reduced the possibility of reinfection.'
Our data clearly establish guidelines for optimal targeting of

hepatitis B virus vaccine in this region. Moreover, the changing
epidemiological pattern offers a unique opportunity to investigate

the favourable influences operating in an urban as opposed to a rural
environment to limit the prevalence of hepatitis B virus infection.

This study was financed by a grant from the Standard Bank of South
Africa. We thank the Transvaal Education Department, Sister Rita of the
Holy Cross School, Dr J Jivhuho, L Pitcher, J Ritchie, and S Bowyer for
their help.
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My Student Elective

On being a masseuse in Thailand

ALISON WALKER

Returning from my elective in Thailandaqualified masseuse caused
a few raised eyebrows and required a little explaining. While it is
true that many of the massage parlours, tea houses, night clubs, and
barber shop cum massage parlours of Bangkok are nothing more
than disguised brothels'-prostitution being-illegal in Thailand-
there is 'also an old art of Thai massage backed up by traditional
medical science. and believed to have considerable therapeutic
value.- It is the latter skill I hasten to add that I acquired.
Among the Thais the practical side of traditional massage seems

to be widely known, since it was not an uncommon pastime for
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someone to "go for a massage." What he would receive would be a
dry massage, fully clothed. This entails tortuous manipulations,
which may test the individual's endurance. It requires as much
agility on the part of the masseuse as it does the "victim," and all
parts of the masseuse's body are used in the procedure, from hands
and elbows to knees and feet. This all contrasts markedly with the
common view that we have of massage.
With the popularity and demand for massage in Thailand, many

people practise with no formal training relating to the medical
science behind the art and have acquired their skill by example from
those with years of experience'.

Mixture of-yoga and acupuncture
The medical science of Thai massage is not Indian yoga nor is it

Chinese acupuncture, but it is thought to have gained something
from both2. The-theoretical basis is that there are 10 executive lines
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