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Declining gonorrhoea rates in The Netherlands,
1976-88: consequences for the AIDS epidemic

M J W van de Laar, J Pickering, J A R van den Hoek, G J P van Griensven, R A Coutinho,
H P A van de Water

Abstract
The national notification gonorrhoea data are
analysed over the period 1976-88 in conjunc-
tion with detailed data from the two STD
clinics in Amsterdam in order to get an insight
into the underlying reasons for the downward
trend ofgonorrhoea in The Netherlands. Possi-
ble effects of variations in reporting bias,
seasonality, resistance against antibiotics, and
sexual behaviour on gonorrhoea rates are con-
sidered. In 1981 the incidence of gonorrhoea
started to decrease, thus preceding the onset of
the AIDS epidemic in The Netherlands. Since
1983 the decline in gonorrhoea further
accelerated and has been most apparent
among homo- and bisexual men, presumably
as a result of behavioural changes because of
AIDS. There is less evidence for massive (AIDS
related) behavioural changes among
heterosexuals. The increasing percentage of
gonorrhoea patients with recurrent episodes of
STDs in Amsterdam may suggest that highly
sexually active individuals continue to put
themselves at risk of STDs and persist in
acquiring and transmitting gonorrhoea.

The purpose of this study was to explore the under-
lying reasons for the trend in the incidence of
gonorrhoea in The Netherlands. Variations in the
incidence may reflect differences in sexual activity
that have occurred in the recent past, possibly as a
result of the awareness of the AIDS epidemic.
Gonorrhoea is particularly relevant in this respect

because the incidence is known to change rapidly in
response to changes in epidemiological factors.'
These factors include social aspects such as contact
rates among individuals or groups of the population,
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sizes of the affected populations, and intervention
and control programmes. They also include clinical
aspects such as average infectious periods, for exam-
ple due to asymptomatic infection in women,
virulence of the agent, resistance to antibiotics, and
availability and quality of medical care.'

Since the first reports on the association of AIDS
with a homosexual lifestyle,2` thenumber ofreported
rectal gonorrhoea cases in homosexual men has
decreased in large cities like Denver, Colorado,4 New
York,' San Francisco6 and, later, in London.''0 The
decrease was suggested to be a response to fear of
AIDS and a result of a reduction in the number of
partners.'` 12 Furthermore, these suggested changes
of sexual behaviour are documented in surveys of
sexual behaviour reported by homosexual men in San
Francisco,"16 New York,17"8 Vancouver,'9 London20
and Amsterdam.2 22

In this study two sources of gonorrhoea data are
used: the national notification system and the two
sexually transmitted disease (STD) clinics in
Amsterdam. The notification data are used to study
the general trend in gonorrhoea, whereas the more
detailed STD clinic data give an insight into possible
factors underlying the general trend in gonorrhoea.

Material and methods
Notification Data
Notification data were collected from the Bureau of
the Chief Medical Officer of the Ministry of Health
from 1976 to 1988. Gonorrhoea has been a notifiable
disease since 1976. Data are available by date and
place of reporting per 4 week-period on gender and
age. These data are analysed for The Netherlands
and for two major cities, Amsterdam and Rotterdam.
These two cities contribute 60% of the reported
national gonorrhoea data. As such, they differ from
other cities in The Netherlands and are considered
separately here.
The cases are documented by date of reporting

rather than by date of diagnosis. As such, variable
time-lags between the onset of symptoms and the
moment of diagnosis and reporting may distort
seasonal fluctuations in the disease incidence.
Furthermore, the use of notification data is limited
owing to an unknown amount ofunderreporting. In a
recent study2' the overall under-notification for gon-
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orrhoea in The Netherlands in 1985 was estimated to
be 66%, ranging from 60% to 95% in different
districts. In a similar study'2 the under-notification
of gonorrhoea in the city of Amsterdam was
estimated to be 45%, ranging from 40% to 90%
among treating physicians. The latter study also
showed that the STD clinics ofthe Municipal Health
Service in Amsterdam reported completely and con-
tributed 80% ofthe total number ofgonorrhoea cases
reported in the city.
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STD CLINIC DATA
Detailed data were collected from the STD clinics of
the Municipal Health Service in Amsterdam over the
period 1981-87. Data are available on date of diag-
nosis, gender, age, town of residence, sexual
preference, prostitution, STD history, multiple
gonococcal infections and site of infection (urogen-
ital, rectal and oral).
The STD clinics in Amsterdam are estimated to

treat about 40o% of all gonorrhoea infections in

1978 1980 1982 1984 1986

Figure 1 Annual
incidence of notified
cases ofgonorrhoea per
100 000 males and
females in 1976-88 in
(a) The Netherlands,
and (b) Amsterdam and
Rotterdam. Note the
tenfold difference in scale
on the Y-axis.
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Table Number ofgonorrhoea cases by gender, the
percentage of those with no previous STD history,
prostitution, sexual preference diagnosed in the STD clinics
in Amsterdam, 1981-87

total number percentage
ofgonorrhoea with no percentage
cases previous STD percentage homol

female bisexual
male female male female prostitutes men

1981 3386 1253 446 56-2 38-9 32-2
1982 3160 1059 44-0 59-2 32-6 364
1983 2839 1044 35-7 51-0 39-4 35-3
1984 2384 925 32.7 46-8 44-3 25-7
1985 2048 859 34-9 46.8 46-7 22.7
1986 1710 666 37-3 48-2 44-1 16-2
1987 1094 415 32-7 39-2 42-3 12-6
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Figure 2 Annual male
tofemale ratio in the
incidence (per 100 000
inhabitants) of reported
gonorrhoea cases in The
Netherlands, 1976-88.

1988

Amsterdam.24 Cure, treatment and counselling are
free of charge. It is unknown whether the clientele of
the STD clinics is a representative sample of the
population with particularly high rate of partner
change in Amsterdam, However, the data may give
an insight into the patient's background (age, gender,
STD history, sexual preference), their infections
(such as site of infection) and AIDS risk groups.
Patients who entered the clinic more than once per
year for treatment of newly acquired infections are
considered as new cases on each occasion.

Results
NOTIFICATION DATA
Figures la and lb show that nationally and in two

Figure 3 Annual
number ofgonorrhoea
infections diagnosed in
two STD clinics in
Amsterdam by sexual
preference for male cases
and prostitution for
female cases in 1981-87,
relative to the values in
1981 (set equal to
100%).
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major cities, Amsterdam and Rotterdam, the
incidence of gonorrhoea has declined by 78% be-
tween 1981 and 1988. The incidence reached a peak
in 1981 for male cases and in 1984 for female cases
and has declined considerably since then. In the past
four years the average annual decline was 25-30%.
The rate of decline did not differ between the
different age groups. The incidence ofgonorrhoea by
date of reporting shows seasonal fluctuations, being
highest from August to October and lowest from
March to May.
The incidence of gonorrhoea in Rotterdam was

Figure 4 Annual
number ofgonorrhoea
infections per site of
infection diagnosed in
two STD clinics by (a)
sexual preferencefor
male cases and by (b)
prostitutionforfemale
cases in 1981-87,
relative to the values in
1981 (set equal to
100%). The original
values of 1981 are given
in the legend.

1987

1987

initially half to one third of that in Amsterdam.
However, in 1984 the incidence in Rotterdam rose
sharply. Nowadays, the trend and the magnitude of
the gonorrhoea incidence in these two major cities of
The Netherlands are comparable.

Figure 2 shows a fairly constant male to female
ratio in the incidence of reported gonorrhoea cases in
The Netherlands until 1982. After a drop below 2-0:1
in 1983-86, due to a greater decrease in male cases,
the ratio increased again. The ratio in Amsterdam is
1-3 times as high as the ratio for both The Nether-
lands and Rotterdam, indicating that more male cases
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Figure 5 Age-specific
incidence ofgonorrhoea
cases per 100 000
inhabitants of
Amsterdam for (a)
males and (b) females,
diagnosed in two STD
clinics in Amsterdam in
1981-87.
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of gonorrhoea are reported in Amsterdam. Since
1986 the ratio in Rotterdam has increased sharply
and is similar to Amsterdam. The ratio in the rest of
the country with overall low incidence rates is high.
The average age-pattern in reported gonorrhoea

cases in The Netherlands did not change during the
period 1977-87, with a peak for males in the age
categories 25-29 and 30-34 years. The peak for
females has moved from the age category 20-24 years
to the categories 25-29 and 30-34 years since 1980.

STD CLINIC DATA
The total number of new consultations at the STD
clinics in Amsterdam remained fairly constant (ca
20 000) during 1981-86, followed by an 18% decline
in 1987. The proportion of gonorrhoea cases has
declined continuously from 23.0% in 1981 to 8.9%
in 1987. Nearly 85% of the gonorrhoea patients lives
in Amsterdam. The incidence of gonorrhoea in
Amsterdam in the period 1981-87 shows a rather
stable seasonal pattern with a peak from July to
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October.
The table shows that the number of gonorrhoea

cases seen at the STD clinics fell by 67% between
1981 and 1987. The male-to-female ratio of the
gonorrhoea cases is high. The number of individuals
who reported never having had an STD (that is,
gonorrhoea or syphilis) before, declined from almost
half of the individuals in 1981 to one third in 1987.
More females than males reported not having
experienced an STD before. The percentage of
female prostitutes seems to increase slightly. The
proportion of homo/bisexual men declined from a
quarter to a tenth among the male gonorrhoea
patients. The average age (not shown in table) for
men (303 years) is higher than for women (25.6
years) and has not changed for both sexes over time.

Individuals diagnosed with gonorrhoea may suffer
from gonococcal infections at one or more sites, that
is, urogenital, rectal and oral. The infections at
various sites may reflect the use of different sexual
techniques. However, rectal infections in females are
not necessarily acquired through anal intercourse but
could be acquired from contamination with infected
vaginal secretion also.

In the Amsterdam STD clinics, 12 1% ofthe total
number of infections between 1981 and 1987 were
from individuals with multiple gonorrhoeal infec-
tions. The average number of gonorrhoeal infections
in females (range: 1.1-1 4) is higher than in males
(range: 1.02-1-06) and increases slightly over time,
whereas the average number in males remains fairly
constant.

Figure 3 presents the trends relative to number of
infected sites, rather than individuals. The percent-
ages of infections diagnosed in male prostitutes and
homosexual women are low (on average 1.5% and
0.5%) and are not shown. Overall, the annual decline
is 17%, with a more apparent decline in homo/
bisexual men since 1983 (87% decline of the level in
1981) than in heterosexual men, prostitute and non-
prostitute females with 56%, 59% and 63% respect-
ively.

Figure 4a reveals that^ urethral infections of
heterosexual men decreased less than any other male
infection. Smoothing the original monthly data with
running averages (not shown) reveals a decline of
male heterosexual urethral infections in 1982, foll-
owed by a rise in 1984 and another drop in 1985.
Rectal infections in homo/bisexual men and oral
infections in hetero- and homo/bi-sexual men started
to decline in 1983.

Figure 4b shows a decline in urogenital and oral
infections for both non-prostitutes and prostitutes,
but an increase of female rectal infections. Although
starting with small absolute numbers and a peak
incidence in 1984-85, they eventually reach a level of
twice and almost four times the level in 1981.

Figures 5a and 5b show a peak in the age-specific

incidence for males in the 25-29 years age group and
for females in the 20-24 years age group. The
downward trend for both males and females is
apparent. The shapes of the curves remain similar,
except in flattening of the peak in the curves for
females in 1986-87.

Discussion
In The Netherlands the gonorrhoea incidence rates,
both in the national notification data and in the
Amsterdam STD clinic data, reveal a continuous
decline from 1981 onwards, hereby preceding the
onset of the AIDS epidemic. Since 1983 this decline
has been further reinforced, to a large extent due to a
drop in gonorrhoea in homo/bisexual men, which
presumably reflects behavioural changes in this
group. Among the heterosexual population there is
less evidence for such a- strong decline and even an
increase of rectal gonorrhoea infections in female
prostitutes.

Besides changes in sexual behaviour the disease
incidence is affected by other factors which are
difficult to quantify. Data, which are indispensable
for a correct interpretation, are lacking-that is on
the extent to which the STD clientele is represent-
ative of the population with high rates of partner
change and the general changes in diagnostics and
treatment. Therefore the results should be inter-
preted with caution.
The early decline of gonorrhoea is quite small and

may have occurred as a consequence of stabilised
reporting patterns and falling incidence rates, due to
prior intensified surveillance. As reporting and
surveillance by the STD clinics were instituted only
in 1976, it seems likely that reporting patterns and
STD control activities may not have stabilised for the
next several years. There is no evidence that the
rising incidence until 1981 was not due to improved
case-detection and reporting.

In Amsterdam the amount ofunder-notification of
gonorrhoea in 1985 was estimated to be 45%.' This
estimate is based upon a comparison ofthe number of
cases reported per- physician with results from
interviews among treating physicians in Amsterdam.
At present, there is no evidence for change in
reporting, despite the probably increased general
awareness of STD due to media news coverage on
AIDS.

Since 1976 the occurrence ofpenicillinase produc-
ing Neisseria g-norrhoeae (PPNG) has been regis-
tered in The Netherlands. In 1981-87 the percentage
of PPNG fluctuated between 5-10% of the notified
cases. In Amsterdam, this percentage has increased
since 1986" and fluctuated between 18-30% in early
1987.26 The PPNG, diagnosed at the same STD
clinics, was not only found in prostitutes (12-9%) but
in heterosexual men (15.9%) and non-prostitute
females (17.3%) as well.25 The PPNG isolated in
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homo/bisexual men was negligible (1 9%). The drop
in homo/bisexual cases may account for the recent
increase ofPPNG.
With the exception ofhomosexuals, the predomin-

ance of men in both data sets may be explained by a
high exposure to a relatively small group ofinfectious
females, such as prostitutes, and by a high rate of
symptomatic disease. The male-to-female ratio is
often cited as an index for the efficacy of detection of
(asymptomatic) female cases.27 However, the high
ratio in Amsterdam reflects a large proportion of
homosexual men. If these were to be excluded from
the calculation of the ratio, a lower figure (1 8-1.9) is
to be found. The rise of the initially lower ratio in
Rotterdam to a level comparable with that ofAmster-
dam is without explanation.

Behavioural changes, such as improved use of
condoms or less frequent partner switching,
evidently reduce the effective contact rate and affect
the disease incidence. The sale of condoms in The
Netherlands shows seasonal fluctuations with peaks
from May to September. This seasonality corres-
ponds with a high sexual activity during the Summer,
as does the disease seasonality (peaking two months
later). The overall sale of condoms has increased by
30% on average only since 1987,'2 when the national
education (Safe Sex) programmes targeted at the
general population were started. The number of
consultations at the STD clinics in Amsterdam also
declined considerably in 1987. Both findings may
suggest that behavioural changes among the
heterosexual population may have started in 1987.

Educational programmes to convince homosexual
men to change their sexual behaviour were organised
earlier in Amsterdam, that is, soon after the first
AIDS cases were diagnosed in 1982. The drop in
male rectal cases indicates that men have reduced
anal sex with other men or have used condoms more
frequently, a fact which is also observed in the
Amsterdam cohort study.' The increase of rectal
infections in women may be explained by either a
change in diagnostic behaviour, through the
improvement of the rectal swab sampling technique,
or by an increase in anal sex among heterosexuals.
The downward trend is not only observed in

gonorrhea infection rates but also in homosexually
acquired syphilis' and hepatitis B rates, diagnosed at
the same STD clinics in Amsterdam, as well. These
infection rates started to decline later than male rectal
gonorrhoea, in 1983-4 and 1985 respectively."' The
declines were suggested to be a response to the
educational programmes on AIDS.`

Similar trends of gonorrhoea have been reported
from several western countries, including Canada,
Denmark, Finland, Norway, Sweden, the United
Kingdom and the USA.27 In 1980 the gonorrhoea
incidence started to decline sharply in the USA.'2
Part of this decline was due to an extensive screening

programme, which was implemented in 1972 in order
to detect asymptomatic female cases. It was
estimated that one third of reported female cases (a
tenth of all actual gonorrhoea infections in women)
was discovered through screening and that the male
incidence was hereby made to decrease by 20%.' In
Sweden the reported incidence started to decline in
the early 1970s.27'2"` The falling incidence rate was
partly ascribed to the national campaign promoting
condoms and a 150% rise in the sale of condoms.

In conclusion, the gonorrhoea population in
Amsterdam presumably is changing over time with
respect to STD history and sexual preference. In
1987 almost twice as many gonorrhoea patients
report to have experienced a prior STD compared
with 1981. A history of past STD infection is often
indicative of a high rate of partner change. The
importance of these core groups in maintaining a
STD infection within the general population has
been shown by Hethcote and Yorke' and by Rothen-
berg34 with respect to gonorrhoea and by Anderson
and May'536 with respect to HIV. The increasing
percentage of individuals with a STD history possi-
bly indicates that repeat infection is increasing
among gonorrhoea patients and suggests that there is
a group of highly sexually active individuals who
continue to practise higher risk behaviours and put
themselves at risk ofSTDs. The conclusion from this
might be that the change in behaviour in this
population may be less marked than in sectors of the
population who have not had a previous STD. The
residual proportion of the homo/bisexual men even
shows a doubling in those with repeat infection since
1981. The decreasing percentage of individuals with
no STD history indicates that they either prevent an
infection or seek cure and treatment elsewhere.
However, this point needs to be clarified in order to
determine the nature of behavioural changes and
help to assess the potential for the spread of HIV.
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