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Abstract

Objective: To assess the clinical epidemiology of chlamydia among Aboriginal 
and Torres Strait Islander (Indigenous) people attending sexual health services 
around Australia.

Design: Retrospective analysis of routine demographic, behavioural and clinical 
data, between 1 January 2006 and 31 December 2011.

Setting: 18 sexual health services in major cities and regional centres in fi ve 
jurisdictions.

Main outcome measures: Attendance, chlamydia testing and positivity rates 
in patients visiting for the fi rst time, and factors associated with chlamydia 
positivity.

Results: Of 168 729 new patients, 7103 (4.2%) identifi ed as Indigenous, of whom 
74.3% were tested for chlamydia. Chlamydia positivity was 17.0% in Indigenous 
women (23.3% in 15–19-year-olds and 18.9% in 20–24-year-olds) and 17.3% 
in Indigenous men (20.2% in 15–19-year-olds and 24.2% in 20–24-year-olds). 
There was an increasing trend in chlamydia positivity in Indigenous women from 
2006 to 2011 (P for trend = 0.001), but not in Indigenous men. In Indigenous 
women, factors independently associated with positivity were: younger age, 
being heterosexual, living in Queensland and attending the service in 2010. In 
Indigenous men, independent factors associated with chlamydia positivity were 
younger age, being heterosexual, having sex only in Australia and living in a 
regional area.

Conclusion: The high and increasing chlamydia positivity rates highlight the need 
for enhanced prevention and screening programs for Indigenous people.

G
enital Chlamydia trachoma-
tis infection (chlamydia) is 
the most common notifi  able 

infection in Australia, with 80 809 
new notifi cations reported in 2011 and 
notifi cations increasing steadily over 
20 years.1 Chlamydia notifi cation rates 
are highest in Aboriginal and Torres 
Strait Islander (hereafter Indigenous) 
people,2,32,3 followed by young people2 
and men who have sex with men.4,54,5 
Indigenous people make up 2.5% of 
Australia’s population6 yet account 
for 9% of chlamydia diagnoses each 
year, with notifi cation rates increas-
ing by 26% between 2007 and 2011.3 
Indigenous people are one of the prior-
ity populations in the National Sexually 
Transmissible Infections Strategy.7

Using notifi cation data to assess 
trends has a number of limitations. 
First, Indigenous status is very incom-
plete in notifi cations from several juris-
dictions; for example, in New South 
Wales, Queensland and the Australian 
Capital Territory, less than 50% of chla-
mydia notifi cations had Indigenous sta-
tus recorded.3,83,8 Second, notifi cations 
are highly correlated with increas-
ing testing rates.2,92,9 Third, some juris-
dictions have introduced remote and 
regional screening programs target-
ing Indigenous people, which contrib-
ute to higher notifi cations.8

Understanding chlamydia trends in 
Indigenous populations requires diag-
noses to be assessed in the context of 
testing patterns. Australia has a widely 
dispersed network of publicly funded 
sexual health services that focus on pri-
ority populations, including young sex-
ually active heterosexuals, men who 
have sex with men, sex workers and 
Indigenous people.7 We assessed the 
attendance, chlamydia testing and pos-
itivity rates among Indigenous people 
attending sexual health services parti-
cipating in a national sentinel surveil-
lance network.

Methods

Sentinel surveillance system

The Australian Collaboration for 
Chlamydia Enhanced Sentinel 

Surveillance (ACCESS) sexual health 
service network consists of 25 partici-
pating sexual health services (44 clin-
ics) in all jurisdictions except South 
Australia, which was unable to par-
ticipate due to database compatibil-
ity issues.1010 Sixteen of these services 
are in major cities and nine are in 
regional areas. All test for chlamydia 
using nucleic acid amplifi cation tests.

Data collection

The methods of the ACCESS project 
are published elsewhere.1010 Briefl y, ret-
rospective, de-identifi ed, line-listed, 
demographic and chlamydia test-
ing data on all new patients were 
extracted from patient management 
systems by using standardised extrac-
tion software.

Analysis

Data were included from 18 sexual 
health services (35 clinic sites) that 
were able to contribute data from 1 
January 2006 to 31 December 2011. We 
calculated the chlamydia testing and 
positivity rates among new patients. 
Only one positive test per patient was 
counted. All outcomes were stratifi ed 

by the patients’ demographics and sex-
ual behaviour. Place of residence was 
based on postcode, using a modifi ed 
version of the Australian Bureau of 
Statistics’ (ABS) Australian Statistical 
Geography Standard Remoteness 
Structure.1111 Inner and outer regional 
areas were combined into regional 
Australia and, likewise, remote and 
very remote areas were combined into 
remote Australia. The proportions of 
Indigenous people in each jurisdic-
tion were taken from the ABS National 
Regional Profi le 2006–2010.1212

We compared attendance among 
Indigenous men and women, and 
positivity among both Indigenous 
and non-Indigenous men and women 
separately. We used a mixed-method 
random effects model for multivariate 
analysis to account for clustering at the 
clinic level. The initial model included 
all variables and backward elimina-
tion was used until only the vari-
ables that were signifi cant remained 
in the model. Only the variables that 
were signifi cant in the fi nal model are 
reported in the results and tables.

Odds ratios with 95% confi dence 
intervals were reported in the results 
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and were calculated in Stata version 
12 (StataCorp). We also conducted a 
trends analysis over time (2006–2011) 
for attendance and positivity rates by 
using a χ2 test for trend.

Ethics

Ethics approval for the ACCESS sex-
ual health network was granted by the 
Human Research Ethics Committees 
of St Vincent’s Hospital, Sydney, the 
University of New South Wales and 
the local committees overseeing each 
of the sexual health services.

Results

A total of 179 276 patients attended 
the sexual health services for the fi rst 
time between 2006 and 2011. Of these, 
10 110 were excluded because of miss-
ing Indigenous status and 437 patients 
were excluded because of other missing 
or inconsistent data, leaving 168 729 
patients for analysis: 7103 (4.2%) were 
Indigenous and 161 626 (95.8%) were 
non-Indigenous. Proportionately, 
there were more Indigenous women 
than non-Indigenous women (55.5% 
v 44.0%, P < 0.001). The median age 
of Indigenous women was 21 years 
(interquartile range [IQR], 17–30 years) 
compared with 25 years (IQR, 21–32 
years) in non-Indigenous women. For 
Indigenous men, the median age was 
23 years (IQR, 18–33 years) compared 

with 28 years (IQR, 23–38 years) for 
non-Indigenous men.

Of all fi rst-time patients, the pro-
portion who were Indigenous varied 
according to patient demographics and 
clinic location (Box 1). Among women, 
the proportion who were Indigenous 
was highest in services located in the 
Northern Territory (11.4%) and Qld 
(10.6%), in 15–19-year-olds (12.0%), 
and in women living in remote 
(31.8%) and regional areas (13.0%) 
(Box 1). Among men, the propor-
tion of fi rst-time patients who were 
Indigenous was highest in services 
located in Qld (7.5%) and NT (7.4%), 
in 15–19-year-olds (13.6%), and in men 
living in remote (22.7%) and regional 
(10.4%) areas. The proportion of new 
female patients who were Indigenous 
increased from 4.7% in 2006 to 5.5% 
in 2011 (P for trend < 0.01), but there 
was no increase in the proportion of 
Indigenous men (3.6% in both years; 
P for trend = 0.8)

Testing rates

Chlamydia testing rates across the 
study were high. Testing rates among 
Indigenous patients were lower than 
among non-Indigenous patients 
(74.3% v 79.1%, P < 0.001).

Positive chlamydia tests

Overall, Indigenous patients contrib-
uted 7.4% of positive chlamydia tests: 

12.0% in NT, 16.2% in Qld, 4.7% in 
NSW, 5.9% in Western Australia and 
less than 1% in Victoria.

Chlamydia positivity rates in 

women

Chlamydia positivity rates were signif-
icantly higher in Indigenous women 
than in non-Indigenous women over-
all (17.0% v 9.4%, P < 0.001), and in Qld 
(23.7% v 11.8%, P < 0.001), WA (28.2% 
v 11.8%, P < 0.001) and NSW (11.2% v 
8.3%, P < 0.001). Among Indigenous 
women, positivity rates were higher 
than in non-Indigenous women in 
all age groups, and increased in both 
groups with decreasing age (Box 2 and 
Appendix 1; all Appendices online 
at mja.com.au). Positivity rates were 
higher in Indigenous than non-Indig-
enous women in regional areas (17.8% 
v 11.5%, P < 0.001) and in major cit-
ies (13.4% v 8.6%, P < 0.001), but they 
were similar in remote areas (17.3% v 
12.0%, P = 0.33).

During the study period there 
was a trend to increasing chlamydia 
positivity in both Indigenous (P for 
trend = 0.01) and non-Indigenous 
women (P for trend = 0.01).

On multivariate analysis, higher 
chlamydia positivity in Indigenous 
women was associated with younger 
age, being heterosexual, living in Qld 
and attending a sexual health service 
in 2010 (Box 2 and Appendix 1). These 
variables were signifi cant in the fi nal 
model after backward elimination.

Chlamydia positivity rates in men

Chlamydia positivity rates were sig-
nifi cantly higher in Indigenous men 
than non-Indigenous men overall 
(17.3% v 9.7%, P < 0.001) and in all 
states and territories except Vic (Box 
2 and Appendix 2). Positivity was 
higher in Indigenous than non-Indig-
enous men in all age groups (P < 0.05 
for all), although both groups yielded 
the highest positivity in 20–24-year-
olds. Positivity rates were higher in 
Indigenous than non-Indigenous men 
living in regional areas (20.0% v 12.4%, 
P < 0.001) but they were similar in men 
living in major cities (10.0% v 9.0%, 
P = 0.43) and remote areas (12.5% v 
9.2%, P = 0.55). During the study 
period, there was no change in chla-
mydia positivity in Indigenous men 
(P for trend = 0.23) but an increasing 
trend in non-Indigenous men (P for 
trend = 0.01).
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1  Proportion of fi rst-time patients attending sexual health services in 2006–2011 
who were Indigenous, by sex 

Client characteristics Indigenous men (n = 3158) Indigenous women (n = 3945)

All 3.4% 5.3%

Jurisdiction (clinic)

Vic 0.8% 0.7%

NSW 3.3% 4.6%

Qld 7.5% 10.6%

WA 2.6% 4.9%

NT 7.4% 11.4%

Age group (years)

15–19 13.6% 12.0%

20–24 3.0% 3.2%

25–29 1.9% 2.7%

30–34 2.3% 3.6%

35 + 2.5% 4.9%

Location of residence

Major city 1.2% 1.6%

Regional 10.4% 13.0%

Remote 22.7% 31.8%

NSW = New South Wales. NT = Northern Territory. Qld = Queensland. Vic = Victoria. WA = Western 
Australia.  
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On multivariate analysis, higher 

chlamydia positivity in Indigenous 

men was associated with younger 

age, being heterosexual and living in 

regional areas. Chlamydia positivity 

was lower in Indigenous men who 

reported having sex overseas (Box 2 

and Appendix 2). These vari ables were 

signifi cant in the fi nal model after 

backward elimination.

Discussion

Over 7000 new Indigenous patients 

attended one of the participating 

sexual health services and the pro-
portion who were Indigenous (4.2%) 
was higher than the proportion of 
Indigenous people in the Australian 
population (2.5%).6 There was a sig-
nifi cant increasing trend in chlamydia 
positivity in Indigenous women as 
well as non-Indigenous women and 
men between 2006 and 2011, but not 
among Indigenous men. In Indigenous 
women, factors independently asso-
ciated with a positive chlamydia test 
were younger age, being heterosex-
ual, living in Qld and attending the 
service in 2010. In Indigenous men, 
independent factors were younger age, 

being heterosexual, living in a regional 
area, and having sex only in Australia.

The main strength of our study is 
that it reports on data from a national 
system of sexual health services, 
including fi ve jurisdictions, alleviat-
ing concerns about using data from a 
single clinic or region. In addition, the 
demographic and behavioural data are 
much more comprehensive than what 
is available through the passive sur-
veillance system. The ACCESS system 
has some limitations too. First, patients 
attending sexual health services are 
not representative of the general pop-
ulation,9 as they are more likely to seek 

2 Factors associated with chlamydia in Indigenous and non-Indigenous people, 2006–2011

 Indigenous women who tested 
positive to chlamydia (n = 479)

Non-Indigenous women who tested 
positive to chlamydia (n = 5219)

Indigenous men who tested 
positive to chlamydia (n = 427)

Non-Indigenous men who tested 
positive to chlamydia (n = 7043)

Client 
characteristics

Chlamydia 
positivity

Adjusted OR 
(95% CI)

Chlamydia 
positivity

Adjusted OR 
(95% CI)

Chlamydia 
positivity

Adjusted OR 
(95% CI)

Chlamydia 
positivity

Adjusted OR 
(95% CI)

All (n = 168 729) 17.0% 9.4% 17.3% 9.7%

Clinic jurisdiction

Vic* 10.6% 1 8.5% † 11.0% † 9.3% †

NSW 11.2% 0.87 (0.45–1.71) 8.3% † 10.6% † 8.4% †

Qld 23.7% 2.19 (1.13–4.25) 11.8% † 19.2% † 13.8% †

WA 28.2% 2.20 (0.96–5.08) 11.8% † 27.6% † 10.4% †

NT 16.8% 1.25 (0.63–2.49) 14.2% † 19.8% † 13.5% †

Age group (years)

15–19 23.3% 3.36 (2.39–4.73) 15.2% 4.80 (4.17–5.52) 20.2% 2.66 (1.69–4.20) 13.0% 2.44 (2.19–2.71)

20–24 18.9% 2.61 (1.77–3.83) 12.3% 3.85 (3.37–4.41) 24.2% 3.57 (2.25–5.65) 13.1% 2.45 (2.27–2.65)

25–29 13.4% 1.76 (1.12–2.78) 8.1% 2.52 (2.19–2.90) 17.0% 2.45 (1.45–4.16) 10.8% 2.00 (1.84–2.17)

30–34 9.4% 1.27 (0.72–2.25) 5.5% 1.72 (1.46–2.04) 11.7% 1.39 (0.72–2.68) 8.0% 1.50 (1.36–1.66)

35 +* 3.6% 1 3.2% 1 7.3% 1 5.8% 1

Sexual behaviour (past 12 months)

Homosexual or 
bisexual*

11.7% 1 7.7% 1 10.0% 1 7.9% 1

Heterosexual 18.7% 2.15 (1.58–2.92) 9.9% 1.26 (1.09–1.45) 20.1% 2.56 (1.64–4.00) 10.7% 1.27 (1.19–1.35)

No sex 9.5% 1.54 (0.34–7.00) 3.3% 0.55 (0.37–0.81) 12.5% 2.47 (0.51–12.03) 4.4% 0.24 (0.13–0.44)

Place of residence

Major city* 13.4% † 8.6% † 10.0% 1 9.0% †

Regional 17.8% † 11.5% † 20.0% 1.87 (1.24–2.82) 12.4% †

Remote 17.3% † 12.0% † 12.5% 0.52 (0.15–1.82) 9.2% †

Sex work (current)

Yes 7.6% † 5.6% 0.80 (0.71–0.90) 16.0% † 6.3% 0.69 (0.51–0.93)

No* 18.1% † 10.8% 1 18.2% † 9.3% 1

Sex overseas (past 12 months)

Yes 15.5% † 9.9% 1.11 (1.03–1.19) 8.8% 0.56 (0.32–0.98) 10.2% †

No* 18.5% † 10.2% 1 19.6% 1 9.7% †

Year of fi rst visit

2006* 14.4% 1 9.1% 1 15.8% 1 9.6% 1

2007 15.3% 1.16 (0.78–1.73) 8.4% † 12.4% † 8.8% 0.89 (0.81–0.99)

2008 13.1% 0.91 (0.61–1.35) 9.1% † 20.5% † 9.3% 0.94 (0.86–1.04)

2009 16.7% 1.16 (0.80–1.69) 9.2% † 17.1% † 10.1% 1.03 (0.94–1.13)

2010 22.0% 1.60 (1.11–2.29) 10.1% † 21.1% † 10.4% 1.05 (0.96–1.15)

2011 19.8% 1.40 (0.97–2.03) 10.3% † 16.2% † 10.0% 0.98 (0.90–1.08)

NSW = New South Wales. NT = Northern Territory. OR = odds ratio. Qld = Queensland. Vic = Victoria. WA = Western Australia. * Reference category. † The variable was not signifi cant by 
backward elimination in the fi nal model and is not included in the model.  
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care if they have symptoms or con-
sider themselves at a risk of an infec-
tion; thus, the prevalence should be 
higher than in a general population 
sample.1313 Second, some clinics still 
run on a paper-based medical record 
system and data have to be manually 
transferred into the database system. 
Sometimes busy clinicians may com-
plete the paper-based record but forget 
to record it into the database system. 
Consequently, testing and positivity 
rates may be underestimated.

As has been seen in other clinical 
settings,14-1814-18 chlamydia positivity rates 
were higher in Indigenous than non-
Indigenous patients. Positivity was 
associated with younger age and being 
heterosexual, which has been attrib-
uted to both biological and behavioural 
factors.19-2119-21 These fi ndings reinforce 
the need to focus chlamydia preven-
tion and screening strategies on young 
Indigenous people.

Surprisingly, chlamydia positivity 
rates were not as high in Indigenous 
patients living in remote Australia as 
found in some studies.14,1714,17 There are 
no sexual health clinics in remote 
areas, so Indigenous people living 
in remote areas would usually only 
come in contact with sexual health 
services through outreach community 
screening of asymptomatic patients. 
By contrast, Indigenous people liv-
ing in the major cities and regional 
Australia would have better access to 
sexual health clinics when they have 
symptoms. Also, in Indigenous men, 
recent sex overseas was associated 
with a lower chlamydia positivity rate. 
Overseas travel may be a marker of 
higher socioeconomic status and bet-
ter access to health care.2222

The increasing proportion of fi rst 
visits by Indigenous women over time 
is encouraging. This is probably due 
to an increase in the service effi cien-
cies and more strategic use of limited 
resources.7 Sexual health services have 
adopted a range of interventions, often 
involving information technology as a 
way to improve service quality while 
reducing costs.2323 New service mod-
els need to be explored for chlamydia 
screening targeting young Indigenous 
people, such as outreach testing,2424 
express clinics2323 and new technologies 
including point-of-care polymerase 

chain reaction testing, which allows a 
90-minute result turnaround, increas-
ing same-day testing and treatment.2525 
Indigenous people should remain a 
high priority for Australian sexual 
health services. 
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