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Objectives:  To assess notification trends for chlamydia and gonorrhoea 
infections in Indigenous Australians compared with non-Indigenous Australians 
in 2000–2009.

Design and setting:  We assessed trends in national notification rates using 
univariate Poisson regression and summary rate ratios.

Main outcome measures:  Crude notification rates and summary rate ratios, by 
Indigenous status, sex, age and area of residence.

Results:  Over the 10-year period studied, chlamydia notification rates per 
100 000 increased by 80% from 1383 in 2000 to 2494 in 2009 among 
Indigenous people, and by 335% from 51 in 2000 to 222 in 2009 among non-
Indigenous people. The Indigenous versus non-Indigenous summary rate ratio 
was 23.92 (95% CI, 23.65–24.19; P < 0.001). Gonorrhoea notification rates per 
100 000 increased by 22% from 1347 in 2000 to 1643 in 2009 among 
Indigenous people, and by 70% from 10 in 2000 to 17 in 2009 among non-
Indigenous people. The gonorrhoea summary notification rate ratio in 
Indigenous compared with non-Indigenous people was 173.78 (95% CI, 170.81–
176.80; P < 0.001). In Indigenous people, the highest chlamydia and gonorrhoea 
notification rates were in women, 15–19-year-olds, and those living in remote 
areas.

Conclusions:  Chlamydia and gonorrhoea notification rates have increased in 
both populations but were higher among Indigenous people. Our findings 
highlight the need for targeted prevention programs for young people, especially 
Indigenous Australians residing in remote areas.

Abstract
hla
mo
eaC
 mydia is the most com-

nly notified infectious dis-
se in Australia. In 2011,

there were 80 800 chlamydia diag-
noses, with a notification rate three
times greater among Aboriginal and
Torres Strait Islander people than
non-Indigenous people. In 2011,
there were 12 087  gonorrhoea diag-
noses, with a notification rate 30 times
greater among Indigenous people
than non-Indigenous people.1

We assessed notification trends for
chlamydia and gonorrhoea from 2000
to 2009 by Indigenous status and
demographic characteristics.

Methods

Surveillance procedures

State and territory health depart-
ments collate chlamydia and gonor-
rhoea diagnoses, for which there is
mandatory notification, from all
pathology laboratories and selected
medical practitioners, and forward
these to the National Notifiable Dis-
eases Surveillance System (NNDSS).

Analysis

We used data from the NNDSS to
assess trends of chlamydia and
gonorrhoea notifications over time.
Our analysis included notifications
from states and territories that had
achieved a recording rate of  50% for
Indigenous status over the past 10
years. Chlamydia notifications from
New South Wales, Queensland and
the Australian Capital Territory, and
gonorrhoea notifications from NSW
and the ACT were therefore excluded,
resulting in 52% of chlamydia noti-

rhoea
f the
rding
tus, a
tifica-
otifi-

cause
Indigenous status was unknown.

Notifications from states and terri-
tories included in the analysis were
used to assess trends in chlamydia
and gonorrhoea crude notification
rates per 100 000 population from
2000 to 2009, using univariate Poisson
regression. Comparisons were made
between Indigenous and non-Indi-
genous people, men and women, age
groups, and areas of residence. The
2006 estimated resident population
was sourced from the Australian
Bureau of Statistics,2 and the area of
residence classification was based on
the Australian Standard Geographical
Classification.3

We calculated rate ratios by Indi-
genous status, sex, age group, and
area of residence. We determined
trends in these rate ratios over 10
years, and their 95% confidence
intervals and P values. Data were
analysed using Stata, version 12
(StataCorp) and Excel 2007 (Micro-
soft). Ethics approval was not sought
for this analysis as it is a secondary
analysis of published notifiable dis-
ease data.

Results

Chlamydia

Overall
There were 149 719 chlamydia noti-
fications from 2000 to 2009; 61% were
in women and 72% in non-Indige-
nous people. Among Indigenous peo-
ple, 64% were women, 81% were
aged 15–29 years, and 83% lived in
remote areas (Box 1). In non-Indige-
nous people, 59% were women, 81%
were aged 15–29 years, and 63% lived
in urban areas. The female:male ratio
was about 2:1 among Indigenous
people and about 1.4:1 in non-Indi-
genous people.

Time trends
From 2000 to 2009, the crude notifica-
tion rate per 100 000 for chlamydia
among Indigenous people increased
by 80%, from 1383 in 2000 to 2494 in
2009, and in non-Indigenous people
increased by 335%, from 51 in 2000 to
222 in 2009 (data not shown). The
Indigenous versus non-Indigenous
summary rate ratio was 23.92 (Box 1).
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ce, 2000–2009

Indigenous vs 
on-Indigenous

ary 
tio 95% CI

2 23.65–24.19

† 16.77–17.45
† 10.63–10.98

1† 19.31–20.52

9† 34.30–37.96

† 20.35–21.13
† 25.87–26.62

† 6.51–7.04
† 8.06–8.60
† 12.29–12.91

8 170.81–176.80

9† 227.38–249.31

3† 117.48–124.09

1† 79.69–85.63
† 72.30–79.41

6† 99.47–103.69

3† 449.56–482.91

† 15.30–17.07

7† 91.36–99.78

6† 76.76–84.33

= Queensland. ◆
Sex
Among Indigenous people, women
had the highest crude notification rate
per 100 000 for chlamydia, which
increased by 84% from 1858 in 2000
to 3428 in 2009 (Box 2). Among non-
Indigenous people, women had the
highest crude notification rate per
100 000, which increased by 354%
from 57 in 2000 to 259 in 2009 (Box 3).
The Indigenous versus non-Indigen-
ous summary rate ratio was highest in
women (26.24) (Box 1).

Age group
Among Indigenous people, the high-
est crude notification rate per 100 000
for chlamydia by age was in 15–19-
year-olds; the rate was 3897 in 2000
and 8151 in 2009, an increase of 109%
(Box 4). The highest crude notification
rate per 100 000 in non-Indigenous
people was in 20–29-year-olds; the

rate was 190 in 2000 and 766 in 2009,
an increase of 303% (data not shown).
The Indigenous versus non-Indigen-
ous summary rate ratio was highest in
those aged 40 years or older (36.09)
(Box 1).

Area of residence
Among Indigenous people, the
highest crude notification rate per
100 000 for chlamydia was among
people who lived in remote areas;
the rate was 2729 in 2000 and 4708
in 2009, an increase of 73% (Box 5).
Among non-Indigenous people, the
highest crude notification rate was
among people who resided in
remote areas, which increased by
231% from 181 in 2000 to 599 in
2009 (data not shown). The Indigen-
ous versus non-Indigenous sum-
mary rate ratio was highest in
remote areas (12.59) (Box 1).

Gonorrhoea

Overall

There were 73 480 gonorrhoea
notifications from 2000 to 2009; 54% in
males and 77% among Indigenous
people. Among Indigenous people,
53% of notifications were in women,
79% were in those aged 15–29 years,
and 86% were among those who lived
in remote areas. Among non-Indigen-
ous people, 80% were in men, 50%
were in those aged 15–29 years, 72%
were among people who lived in urban
areas, and 77% in men who lived in
urban areas (Box 1) (data not shown).
The female:male ratio was about 1.2:1
among Indigenous people and about
0.25:1 among non-Indigenous people.

Time trends

The crude notification rate per 100 000
for gonorrhoea among Indigenous

1 Chlamydia and gonorrhoea case notifications, rates, trends and rate ratios, by Indigenous status, age group, sex and area of residen

Indigenous Non-Indigenous n

Cases
Rate/

100 000 Trend* 95% CI Cases 
Rate/

100 000 Trend* 95% CI
Summ
rate ra

Chlamydia (NT, SA, Tas, Vic, WA)

Overall 41 429 2 057 na na 108 290 123 na na 23.9

Age group (years)

15–19 15 298 6 777 1.08† 1.07–1.09 25 404 406 1.19† 1.19–1.20 17.11

20–29 18 408 5 230 1.08† 1.07–1.09 62 061 487 1.18† 1.17–1.18 10.80

30–39 5 780 1 931 1.05† 1.04–1.06 14 406 107 1.14† 1.13–1.15 19.9

� 40 1 943 765 1.06† 1.05–1.08 6 419 14 1.16† 1.15–1.17 36.0

Sex 

Men 14 794 1 439 1.08† 1.07–1.09 44 096 101 1.17† 1.17–1.18 20.74

Women 26 635 2 662 1.07† 1.07–1.08 64 194 143 1.18† 1.17–1.18 26.24

Area of residence

Urban 2 599 517 1.12† 1.10–1.13 68 733 108 1.17† 1.16–1.17 6.77

Regional 4 269 655 1.08† 1.08–2.00 31 939 133 1.19† 1.19–2.00 8.33

Remote 34 561 4 205 1.08† 1.07–1.08 7 618 389 1.13† 1.12–1.14 12.59

Gonorrhoea (NT, Qld, SA, Tas, Vic, WA)

Overall 56 669 1 658 na na 16 811 13 na na 173.7

Age group (years)

15–19 19 757 5 191 1.03† 1.02–1.03 1 996 22 1.09† 1.08–1.11 238.0

20–29 24 732 4 240 1.04† 1.04–1.05 6 470 36 1.08† 1.07–1.09 120.7

30–39 9 023 1 791 1.03† 1.02–1.04 4 446 23 1.01 1.00–1.02 82.6

� 40 3 157 401 1.01 0.99–1.02 3 899 6 1.06† 1.05–1.07 75.78

Sex 

Men 26 502 1 515 1.04† 1.04–1.05 13 480 21 1.05† 1.04–1.06 101.5

Women 30 167 1 799 1.02† 1.02–1.02 3 331 5 1.09† 1.08–1.10 465.9

Area of residence

Urban 1 421 164 1.01 0.99–1.03 12 168 14 1.06† 1.06–1.07 16.16

Regional 6 486 491 1.01 0.99–1.01 2 840 7 1.09† 1.08–1.11 95.4

Remote 48 762 4 313 1.04† 1.04–1.04 1 803 60 0.97† 0.95–0.98 80.4

*Average annual trend. † P < 0.001. NT = Northern Territory. SA = South Australia. Tas = Tasmania. Vic = Victoria. WA = Western Australia. na = not applicable. Qld
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people increased by 48% between
2000 and 2006 (1347 to 1991), and
then declined by 17% to 1643 in 2009
(Box 2) (data not shown). Among
non-Indigenous people, the crude
notification rate per 100 000 increased
by 70% from 10 in 2000 to 17 in 2009
(Box 3) (data not shown). The
Indigenous versus non-Indigenous
summary rate ratio was 173.78 (Box 1).

Sex
Among Indigenous people, the high-
est crude notification rate per 100 000
for gonorrhoea was in women; from
1509 in 2000 to 2148 in 2006, an
increase of 42%. It then declined by

21% to 1697 in 2009. The notification
rate per 100 000 among Indigenous
men also increased by 55% from 1183
in 2000 to 1832 in 2006, and from then
declined by 13% to 1588 in 2009 (Box
2). In non-Indigenous people, men
had the highest crude notification
rate, which increased by 47% from 17
in 2000 to 25 in 2009 (Box 3). The
Indigenous versus non-Indigenous
summary rate ratio was highest in
females (465.93) (Box 1).

Age group
Among Indigenous people, the high-
est crude notification rate per 100 000
for gonorrhoea was in 15–19-year-

olds, increasing by 24% from 4180 in
2000 to 5176 in 2009 (Box 6). Among
non-Indigenous people, the highest
crude notification rate per 100 000 was
in 20–29-year-olds, increasing by 96%
from 27 in 2000 to 53 in 2009 (data not
shown). The Indigenous versus non-
Indigenous summary rate ratio was
highest in the 15–19-year-old group
(238.09) (Box 1).

Area of residence
Among Indigenous people, the highest
crude notification rate per 100 000 for
gonorrhoea by area of residence was
among those who resided in remote
areas, which increased by 23% from
3530 in 2000 to 4356 in 2009 (Box 7).
Among non-Indigenous people, the
highest crude notification rate per
100 000 was in those who resided in
remote areas, decreasing by 25% from
60 in 2000 to 45 in 2009 (data not
shown). The Indigenous versus non-
Indigenous summary rate ratio was
highest in regional areas (95.47) and
remote areas (80.46) (Box 1).

Discussion

Our study highlights large differences
in chlamydia and gonorrhoea noti-
fication rates between Indigenous
and non-Indigenous people, particu-
larly for young people in remote
areas. We show an increasing trend in
chlamydia and gonorrhoea notifica-
tion rates among Indigenous and
non-Indigenous people.

We found that a higher proportion
of chlamydia notifications were
among women. Possible explana-
tions include preferential testing of
women attending primary health
services, compared with men.4 In
contrast, we found that in non-
Indigenous people, most gonorrhoea
notifications were among men and
those residing in urban areas. This is
consistent with a study showing a
gonorrhoea incidence of 2.9 per 100
person–years5 in urban men, com-
pared with a 0.4% prevalence in
women tested at an urban sexual
health centre.6

Although the notification rate of
gonorrhoea among Indigenous peo-
ple increased over the 10-year study
period, the rate decreased from 2006
to 2009. This could be due to a change
in testing patterns among Indigenous

2 Chlamydia and gonorrhoea notification rates for Indigenous people, 2000–
2009, by sex
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4 Chlamydia notification rates for Indigenous people, 2000–2009, by age
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3 Chlamydia and gonorrhoea notification rates for non-Indigenous people, 
2000–2009, by sex
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people, or could reflect a true decrease
in the incidence of gonorrhoea.

The highest chlamydia and gonor-
rhoea notification rates were among
15–19-year-old Indigenous people.
This finding could reflect enhanced
clinical involvement of this group,
including more testing and contact
tracing. However, a study from far
north Queensland does not support
the possibility that more testing is
occurring in this young age group.7

The higher rates are more likely to be
due to higher prevalence and reinfec-
tion rates.8,9 A prevalence study in
remote Indigenous communities in
northern Austral ia found that
chlamydia (19%) and gonorrhoea
(17%) prevalences were much higher
in 16–19-year-olds, compared with

older age groups,10 and an analysis by
Su and colleagues showed that
chlamydia and gonorrhoea reinfection
rates in central Australia were three
and a half times greater among those
aged less than 30 years compared
with those aged over 30 years.8 A
national survey of sexual health
knowledge, risk behaviours and
access to health services among
young Indigenous people will further
our knowledge of these areas of
investigation.10

Our study also highlights the fact
that among non-Indigenous people,
chlamydia and gonorrhoea notifica-
tion rates were higher among people
who resided in regional and remote
areas, compared with urban areas. A
prevalence survey conducted in gen-

eral practice clinics also found a
higher chlamydia prevalence among
non-Indigenous males in regional
areas compared with urban areas.11 In
our study, the higher notification rates
for regional and remote areas for both
populations could also be a reflection
of an increase in risk-taking sexual
behaviour, less access to health care,
or more testing.

There have been several sexually
transmitted infection (STI) programs
established in remote Indigenous
communities over the past decade,
which have been successful in reduc-
ing chlamydia and gonorrhoea preva-
lence.12-14 These programs have
included community STI screening,
project planning and management,
staff training, community-based edu-
cation and health promotion, condom
provision, research, surveillance,
monitoring and evaluation. The serv-
ices were also guided by an Indigen-
ous governance structure and had
dedicated sexual health coordinators.

Several factors must be considered
when interpreting our results. First,
this study does not include testing
data to determine if increases in noti-
fication rates are the result of
increased testing. Second, chlamydia
notifications from three states and
territories were excluded due to low
completen es s  of  report ing of
Indigenous status. One solution to
this issue is data linkage. A data
linkage study in WA successfully
reduced the proportion of STIs and
bloodborne virus notifications from
patients with unknown Indigenous
status by 74%.15 Also, as notifications
are derived from laboratories, the
documentation of Indigenous status
on laboratory forms could increase
reporting completeness.

Our study highlights the dispropor-
tion of young people affected by
chlamydia and gonorrhoea, especially
young Indigenous women living in
regional and remote areas. Among
Indigenous people, gonorrhoea noti-
fications were primarily from remote
areas, but among non-Indigenous
people, most gonorrhoea notifications
were from men and those living in
urban areas. Our study confirms that
STI-control programs targeting young
people are needed, and should be
used more widely to reduce the inci-
dence of these infections.

7 Gonorrhoea notification rates for Indigenous people, 2000–2009, by remoteness
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6 Gonorrhoea notification rates for Indigenous people, 2000–2009, by age
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5 Chlamydia notification rates for Indigenous people, 2000–2009, by remoteness
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