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Elimination of gonorrhoea

TO THE EDITOR British Journal of Venereal Diseases

SIR-Mr. T. Y. Lee and his coworkers at the Graduate
School of Public Health of the University of Pittsburgh
(Lee, Utidjian, Singh, Carpenter, and Cutler, 1972)
introduce their model, pointing out that 'For years
attempts at "controlling" gonorrhoea were abandoned
in favour of "treating" it out of existence'. They suggest
that 'The task of eliminating gonorrhoea can be simplified
by making prophylactic measures available to those at
risk'.

Their model predicts the reduction of gonorrhoea to
negligible levels if certain intravaginal contraceptive
compounds (ICC) are used. The minimum level of use
assumed in their Tables is 20 per cent. of intercourses
and the minimum effectiveness is 50 per cent. At these
levels the probability of the ICC blocking the transmission
of gonorrhoea by an infected person is 10 per cent. Even
at this level the model shows a reduction in the pre-
valence of gonorrhoea of 714 per cent. after one year.
If the ICC are not used an increase in prevalence of 16 9
per cent. is predicted.
The question of the acceptability of the ICC vis ai vis

other contraceptive and preventive measures is not
discussed. It seems to be assumed there is no substantial
hindrance to their use by up to 30 per cent. of the popu-
lation at risk.
The fact that makes their model run consists of the

two parameters, infection and removal rates (Muhsan,
1970). It is assumed that the risk of contracting gonorrhoea
is increased in proportion to the number of infected
persons. In other words, transmission can be considered a
chance event with a constant probability.

In a locality with a known density of population, the
distribution of an airborne infection can be described in
this way. Assuming a high prevalence of a waterborne
infection, for example, cholera, transmission depends upon
the probability of the vibrios finding their way into
drinking water. Likewise, given an endemic distribution
of gonorrhoea, its further spread depends not on the
difference between the infection and removal rates but on
the transmission opportunities provided by the partner-
change aspect of the pattern of sexual behaviour.

Infection and removal rates in gonorrhoea can be
exactly equal and the case rate can rise and fall according
to the number of males seeking and the number of
females permitting partner-change intercourse.

Inasmuch as the Lee model depends upon such a
difference, be it either positive or negative, and because
it assumes either unlimited partner-change activity or
increased partner-change activity in line with an increase
in gonorrhoea, it describes a situation which does not
exist in reality. It is therefore of doubtful value in pre-
dicting the possible result of chemical prophylaxis.
The infection rate is set at 27 per cent. of the point

prevalence per week. The removal rate is an approximate
estimate of 26 7 per cent. per week. The difference of
0 3 per cent. provides the figure to calculate a compound
increase of 0-3 per cent. per week. This predicts an
increase in the first year of 16 9 per cent., which is in line
with the increase in the reported cases of gonorrhoea in
the U.S.A. Any two values with a difference of 0 3 would
produce the same result so far as the increase is concerned.
If a higher rate of infection and removal rate had been
chosen, the predicted benefit of ICC would have been
even more rapid.
The use of ICC which has a 10 per cent. probability of

blocking transmission at an infectious intercourse reduces
the infection rate of 27 per cent. to 24-3 per cent. The
difference between the infection rate and the removal
rate (X-pc) changes from +0 3 to -24. This provides
the figure for calculating a compound decrease of 2-4 per
cent. per week, to eliminate gonorrhoea in the fifth year.
The assumed pattern of sexual behaviour is that each

infected person has sexual intercourse with a different
partner once a week. Each averages 3-74 partner-changes
and 1 01 transmissions when the infection rate is 27 per
cent. When the infection rate is lowered by the use of
ICC by 10 per cent. to 24 3 per cent., each infected
person averages 0 91 transmissions.

Using a different model (Felton, 1973, to be published),
it is not possible to make direct comparison, because
alternative principles and assumptions are used. Such a
model uses for its fuel the number of partner-change
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intercourses and the inbalance which exists between the
lengths of the male and female infectious periods. The
female, having the longer infectious period, has the
greater probability of transmitting infection. This creates

an excess of male infections. Not all these infections are

returned to females because the pattern of sexual behaviour
limits the number of females permitting partner-change
intercourse at any one time. A balance is thus established
between the two sexes. This balance can be changed by
an alteration in the male:female infectious period ratio.
An increase or decrease in the case rate depends upon a

rise or fall in the number of partner-change intercourses
allowed by the pattern of sexual behaviour.

Such a model suggests that the probable effect of the
use of ICC which blocked 10 per cent. of transmission
would be a constant reduction of 12-5 per cent. of the
number of infections which would have occurred if ICC
had not been used. After the initial reduction of 12-5 per

cent., the endemic level would rise or fall according to the
number of partner-changes occurring. As the use and
effectiveness of ICC improved there would be a geo-

metric improvement in its results. A 25 per cent. blocking
of transmission would result in a constant 30 per cent.
reduction of infections, and a 50 per cent. blocking in a

constant reduction of 66-7 per cent. When the block
itself reached 66-7 per cent. the endemic level would
collapse and gonorrhoea would be eliminated.
The figures here suggested have no significance for the

population of the U.S.A. or any other country. They
depend on assumptions which may be far from reality.
Their main value is that they point to the likelihood that
the use of ICC at the levels of effectiveness put forward
by Lee and his coworkers will produce a simple rather
than a compound decrease.

Yours faithfully,

W. F. FELTON

ST. THOMAS'S HOSPITAL
LONDON, S.E. 1
February 21, 1973
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TO THE EDITOR British Journal of Venereal Diseases

SIR-Lee, Utidjian, Singh, Carpenter, and Cutler (1972)
produce an elegant stochastic statistical model to show that
if an efficient prophylactic intravaginal compound were

used by 20 to 30 per cent. of the population at risk from
gonorrhoea before each act of coitus, and if this habit
were continued by this percentage for enough years, the
disease could be eliminated.

Willcox (1965) showed that if male promiscuity were

reduced and if the increased use of prophylaxis by males

were encouraged the female reservoir of infection would
gradually drain away as it would no longer be replenished.
These papers are useful in helping us to understand

better the mechanics of the spread of gonorrhoea and its
control, but I suggest that they tend to mislead by
implying that the methods proposed are a practicable
contribution to the prevention of the disease.
The most impressive results in preventive medicine

have been obtained by public health measures dependent
on neither the infected patient nor the potential sufferer.
Diseases such as plague and malaria have been eradicated
with little co-operation from those suffering or exposed to
them. Immunization against diphtheria and poliomyelitis
have been carried out with public consent rather than
active co-operation, and such measures have a real
impact only if the disease is a serious one and immuniza-
tion is permanent or nearly so.
With such diseases as typhoid and smallpox we use, in

Great Britain, 'bush-fire' tactics to surround and extin-
guish an outbreak before it becomes widespread. Such an
approach requires considerable publicity in the press and
on television and is therefore, of course, quite inappro-
priate to venereal disease.

Because all these methods are closed to us we are
tempted to try to prevent gonorrhoea by what might be
called the 'seat-belt' approach; we put the onus on the
patients themselves. This will not work.

Such an approach will have diminishing returns with
diminishing incidence, a fact not allowed for in the
statistical model by Lee and his colleagues. The most it
could do would be to stabilize the figures at a lower level.
More important, it requires for its effectiveness the
appreciation by its user of a high risk coupled with
serious consequences. Presumably few of us would
embark as a passenger with a stunt aeroplane pilot
without ensuring that we were strapped in, however
slack we may be on using seat belts in our own cars.
The risk of infection with gonorrhoea, if all extramarital
sexual intercourse is considered, is very low. The conse-
quence is usually a cure by one injection of penicillin.
The seat-belt approach therefore has little appeal.

Sir Thomas Legge, the first Medical Inspector of
Factories, produced a number of famous maxims con-
cerning the prevention of accidents and industrial
disease. One of these reads: 'If you can bring some
influence to bear external to the workman (that is, over
which he has no control) you will be successful; if you
cannot or do not you will never be wholly successful'
(Legge, 1934).

This same principle applies to the prevention of
gonorrhoea. To talk about reducing promiscuity or
increasing the use of prophylactics is tantamount to
saying that, if we lived in different times, the incidence of
gonorrhoea would be different. Undoubtedly true but
not very helpful.
We cannot decrease gonorrhoea to any measurable

extent by exhortation or by expecting our patients to
change their habits. The most hopeful course open to us
is conscientious and universal contact tracing coupled
with sound diagnosis and high cure rates.

If this is agreed, it will be seen that it raises the essential
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