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Abstract. Objective: To describe the frequency of the 3-month test for re-infection among sexual health service patients
in Australia.Methods:We assessed the re-testing rates at 30–120 days after chlamydia infection in men who have sex with
men (MSM), heterosexual males and females attending sexual health services across Australia between 2004 and 2008.
A c2-test was used to determine significant differences in re-testing rates according to demographic characteristics and
trends over time. Results: In the 5-year period, 10 207 MSM, 28 530 heterosexual males and 31 190 heterosexual females
were tested for chlamydia. Of those tested, 9057 (13.0%) were positive. The proportion of patients with chlamydia
infection who were re-tested in 30–120 days was 8.6% in MSM, 11.9% in heterosexual males and 17.8% in heterosexual
females. Among MSM, chlamydia re-testing rates were lower in men aged <30 years (8.4%) than �30 years (12.5%)
(P = 0.04) and lower in travellers and migrants (2.9%) than non-travellers (9.9%) (P= 0.002). In heterosexual males,
chlamydia re-testing rates were lower in men in regional and rural areas (10.5%) than metropolitan areas (13.5%)
(P = 0.017). There was no increasing trend in re-testing rates between 2004 and 2008 (P = 0.787). Of the patients re-tested,
44.1% of MSM were positive, 21.0% of heterosexual males and 16.1% of females. Discussion: The high chlamydia
positivity at 30–120 days support recommendations that call for a 3-month test for re-infection following a positive test.
The low re-testing rates highlight the need for innovative strategies to increase re-testing.

Additional keywords: re-infection, repeat testing, sexual health clinics.

Introduction

Chlamydia is a highly prevalent infection in young
heterosexuals1–4 and men who have sex with men (MSM) in
Australia.5 Chlamydia re-infections increase the risk of
chlamydia-related sequelae such as pelvic inflammatory
disease and infertility.6 Also, in men who have sex with men
(MSM), chlamydia re-infection of the rectum has been
associated with an increased risk of HIV seroconversion.7

Chlamydia re-infection occurred in 22% of young women in
a Melbourne cohort study in 2008–09,4 and a clinical audit of
126 MSM in Melbourne in 2002–03 found re-infection rates of
47% in HIV-positive MSM and 25% in HIV-negative men
re-tested at 12–18 months.8 Re-infection is associated with

unprotected sex with new partners, sex with a partner who
has not yet been treated, or sex within a network of partners
where there remains a high prevalence of chlamydia infection
because treatment of partners is incomplete.9

Due to the high chlamydia re-infection rates, clinical
guidelines in Australia recommend that for all people
diagnosed with chlamydia, a repeat test is conducted in
3 months to detect chlamydia re-infections.9,10 In this paper,
we assessed the observance of the clinical guideline
recommending a 3-month test for re-infection and the extent
of chlamydia positivity of re-testing among MSM, heterosexual
women and heterosexual men attending sexual health services
across Australia between 2004 and 2008.
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Methods
The Australian Collaboration for Chlamydia Enhanced Sentinel
Service (ACCESS) methods have been described in detail
elsewhere11 and more information can also be found at www.
access-study.org (verified September 2010). In summary, the
Australian Government funded the National Centre in HIV
Epidemiology and Clinical Research (NCHECR) and the Burnet
Institute to implement six sentinel networks for surveillance of
chlamydia testing and positivity in collaboration with the
National Serological Reference Laboratory and the National
Perinatal Statistics Unit.

One of the six networks involves 25 sexual health services
and is managed by NCHECR in collaboration with a steering
committee including representation from sexual health
services. This network includes most of the largest sexual
health services in Australia. The services are located across
all states and territories, except South Australia; 16 are located in
metropolitan areas and nine in regional or remote areas.

All of these sexual health services use computerised medical
records systems to collect information as part of routine care. On
a 6-monthly basis, the services provide a core set of data to
NCHECR including but not limited to the patient unique
identifier, sex, age, postcode, country of birth, the gender of
sexual partner(s) in the past 12 months, and the date and outcome
of the chlamydia test.

Information extracted from sites are de-identified before
being forwarded in a line-listed format to a central database
at NCHECR.

The project was approved by 24 Human Research Ethics
Committees.

Statistical analysis
We analysed data on all MSM, heterosexual males and
heterosexual females attending 19 sexual health services that
were able to provide data during the 5-year period from

1 January 2004 to 31 December 2008. The term MSM was
used to describe men reporting sex with men in the last
12 months. Heterosexual was defined based on reporting a
sexual partner of the opposite sex only in the last 12 months.
Traveller or migrant status was defined as arrival in Australia in
the current or previous calendar year.

Re-testing after a chlamydia infection
The proportion of patients diagnosed with chlamydia who were
re-tested any time in the study period 30–120 days following a
diagnosis with chlamydia infection was calculated for MSM,
heterosexual males and females, and select demographic
characteristics within these three patient subgroups. A c2-test
was used to determine if there was a significant difference in
re-testing rates according to these demographic characteristics.

We also calculated the proportion of patients diagnosed with
chlamydia who were re-tested in 30 and 120 days following a
diagnosis with chlamydia infection by year, from 2004 to 2008.
A c2-test for trend was used to determine if there was a
significant change in annual re-testing rates in 30–120 days
over time.

Chlamydia positivity at re-test
The proportion of the patients diagnosed with chlamydia who
were re-tested at anytime in the study period between 30 and
120 days and found to be positive was also calculated for MSM,
heterosexual males and females.

Stata statistical software (StataCorp, College Station, TX,
USA) was used to conduct all analyses.12

Results

Between January 2004 and December 2008, 69 927 patients
were tested for chlamydia and 9057 (13.0%) of all tests were
positive. There were 10 207MSM tested for chlamydia and 1187
(11.6%) of these tests were positive; 28 530 heterosexual
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males tested for chlamydia and 3825 (13.4%) of these tests were
positive; 31 190 heterosexual females tested for chlamydia and
4045 (13.0%) tests were positive (Table 1).

Re-testing after a chlamydia infection

The proportion of patients with chlamydia infection re-tested
any time in the study period was 47.8% overall; 78.2% in MSM,
37.3% in heterosexual males and 48.6% in heterosexual females
(Table 1).

The re-testing rates within 30–120 days of chlamydia
infection was 14.1% overall, 8.6% in MSM, 11.9% in
heterosexual males and 17.8% in heterosexual females
(Table 1). There was no significant increasing trend in annual
re-testing rates within 30–120 days over time (P= 0.787): 14.5%
in 2004, 14.7% in 2006 and 12.9% in 2008 (Table 2).

Among MSM, the chlamydia re-testing rates within
30–120 days of chlamydia diagnosis was lower in men aged
less than 30 years (8.4%) compared with older men (12.5%)
(P = 0.04), lower in men who were travellers (2.9%) compared
with non-travellers (9.9%) (P = 0.002) and lower in men born
overseas (5.5%) compared with Australian-born men (10.6%)
(P = 0.005). In heterosexual males, chlamydia re-testing rates
within 30–120 days of chlamydia were lower in men living in
regional and rural areas (10.5%) compared with metropolitan
areas (13.5%) (P= 0.017) (Table 3).

The re-testing rates within 30–120 days of chlamydia
infection were <20% in 15 of the 19 clinics, and varied from
a low of 5.7% to a high of 32.9% per clinic (Table 4, Fig. 1).

Chlamydia positivity at 30–120 days re-test

Of the patients diagnosed with chlamydia and re-tested within
30–120 days, 20.1% of re-tests were positive: 44.1% in MSM,
21.0% in heterosexual males and 16.1% in heterosexual females
(Table 1).

Discussion

This study is the first national attempt to investigate the extent
of follow-up testing after a chlamydia diagnosis in sexual health

services in Australia. Our analysis demonstrated low levels
of repeat testing around 3 months following a chlamydia
diagnosis, despite being recommended in clinical guidelines9,10

Only 14% of patients had a follow-up test in 30–120 days, with
re-testing rates being highest in young heterosexual females
(17.8%), followed by heterosexual males (11.9%) and MSM
(8.6%).

The chlamydia re-testing rates within 30–120 days of
infection was 8.6% in MSM, which is consistent with a
recent analysis of HIV-negative MSM attending three
primary care clinics in Melbourne, in which only 9% of
HIV-negative MSM diagnosed at two general practice clinics
with a high case load of MSM returned for a chlamydia re-test
within 3 months of the initial infection, and 7% of MSM were
re-tested at a large urban sexual health clinic.13 Our study also
showed that the lowest re-testing rates were in MSM aged less
than 30 years, which was the age group where most chlamydia
diagnoses occurred. Other analyses of MSM have demonstrated
that being younger is strongly associated with chlamydia
infection.5

The higher re-testing rate in heterosexual females than
heterosexual males is also consistent with other studies.14,15

Malotte et al. found re-testing rates of 8% in males and 14–18%
in females.14 Paneth-Pollak et al. found re-testing rates of 7%
in males and 11% in females.15 These findings are possibly a
reflection of poorer health-seeking behaviour by men.

We found the lowest re-testing rates in the groups with the
highest re-infection rates. In MSM, only 8.6% were re-tested
within 30–120 days after a chlamydia diagnosis but 44.1% of
these re-tests were positive. In heterosexual females, a much
higher proportion (17.8%) were re-tested in 30–120 days
but only 16.1% of these re-tests were positive. These findings
have several possible explanations, including that MSM
may be at higher risk of re-infection than other groups by
recommencing sex with a partner who has not yet been
treated. Also, selective re-testing by higher-risk MSM would
introduce a bias.

Some of the apparent re-infections may have been treatment
failures. In MSM, a recent study in the USA found a 13%

Table 2. Chlamydia re-testing by year, ACCESS sexual health service network, 2004–08

Outcome 2004 2005 2006 2007 2008
n (%) n (%) n (%) n (%) n (%)

Positivity at any test (n) 1715 1885 1801 1755 1901
Re-test within 30–120 days of initial positive test (n, %) 248 (14.5) 261 (13.8) 266 (14.7) 259 (14.8) 246 (12.9)

Table 1. Chlamydia testing and re-testing, and outcomes, ACCESS sexual health service network, 2004–08

Outcome Overall MSM Heterosexual males Heterosexual females
n (%) n (%) n (%) n (%)

Patients 92 168 12 044 38 157 41 967

Chlamydia positivity
Positivity at any test 9057 (13.0) 1187 (11.6) 3825 (13.4) 4045 (13.0)
Positivity at re-test anytime 1208 (27.9) 234 (25.2) 403 (28.2) 571 (29.0)
Positivity at re-test at 30–120 days 257 (20.1) 45 (44.1) 96 (21.0) 116 (16.1)

Chlamydia re-testing after positive test
Re-test anytime after initial positive test 4325 (47.8) 928 (78.2) 1430 (37.3) 1967 (48.6)
Re-test within 30–120 days of initial positive test 1280 (14.1) 102 (8.6) 457 (11.9) 721 (17.8)
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treatment failure rate for anal chlamydia infections treated with
azithromycin.16

Even if patients are reminded about the need for re-testing by
their clinician, patients may not consider themselves at risk or
perceive testing as a priority, and thus there will be considerable
variation in patient adherence to this recommendation. Studies
have examined various strategies for increasing return for re-

testing after a chlamydia infection, including cash incentives,
phone and letter reminders, motivational counselling, a brief
recommendation by the clinician and sending urine samples in
the mail.14,17,18 Malotte et al. trialled a range of initiatives and
found a reminder phone call was the most effective method to
increase re-testing rates. Financial incentives did not increase
return rates compared with a brief recommendation by the
treating doctor.14 Paneth-Pollak et al. evaluated the impact of
postcard reminders in the mail using a controlled observational
study and found re-testing rates doubled from 7% to 15%.15

However, in neither of these interventions did re-testing rates get
above 25%, which suggests other innovative strategies or
combinations of interventions may be needed.

The ACCESS system has some methodological limitations.
First, we did not collect behavioural data to address the question
of selective re-testing of high-risk patients, and therefore the
positivity rate at re-test may be artificially high. Second, the
analysis may have underestimated re-testing rates, as some
patients could have been re-tested at other services. Most
people are linked in with a regular general practice clinic for
most of their health needs but will sometimes attend sexual
health clinics for STI testing. On return to their general practice
clinic, it is possible some MSM in particular will be re-tested, as
many of the general practice clinics they attend specialise in
gay men’s health and conduct regular asymptomatic STI
screening.13 Young heterosexuals, however, are less likely to
be re-tested at their next general practice clinic visit as only a
very smaller proportion (7%) of 16–29-year-olds are offered
chlamydia testing at such clinics.19 Third, symptomatic people
are more likely to return than asymptomatic people, so this could
cause an overestimate of the true positivity rate at re-test. Fourth,
we did not collect treatment data or detailed sexual behaviour
data to discriminate between re-infections and treatment failures.
Finally, the analysis included travellers, which, as demonstrated

Table 3. Chlamydia re-testing rates in 30–120 days by select characteristics, ACCESS sexual health service network, 2004–08 (unknowns excluded)

Patient characteristic Overall MSM Heterosexual males Heterosexual females
Positive
test

Re-tested in
30–120 days
of positive test

Positive
test

Re-tested in
30–120 days of
positive test

Positive
test

Re-tested
in 30–120 days
of positive test

Positive
test

Re-tested in
30–120 days
of positive test

n n % n n % n n % n n %

Overall 9057 1280 14.1 1187 102 6.6 3825 457 11.9 4045 721 17.8
Age group (years)
<30 7092 1036 14.6 620 52 8.4 2926 347 11.9 3546 637 18.0
30+ 1956 265 13.5 567 71 12.5 890 110 12.4 499 84 16.8

P = 0.305 P = 0.04 P = 0.721 P = 0.605
Traveller or migrantA

Yes 1088 115 10.6 206 6 2.9 423 38 9.0 459 71 15.5
No 7873 1142 14.5 965 96 9.9 3365 408 12.1 3543 638 18.0

P = 0.002 P = 0.002 P = 0.09 P = 0.258
Area of residence
Metropolitan 5102 752 14.7 992 80 8.1 2094 283 13.5 2016 389 19.3
Regional or rural 3604 500 13.9 167 21 12.6 1555 164 10.5 1882 315 16.7

P = 0.326 P = 0.084 P = 0.017 P = 0.230
Country of birth
Australia 6473 946 14.6 717 76 10.6 2752 338 12.3 3004 532 17.7
Other 2584 334 12.9 470 26 5.5 1073 119 11.1 1041 189 18.2

P = 0.07 P = 0.005 P = 0.364 P = 0.787

ATraveller or migrant status was defined as arrival in Australia in the last 2 years.

Table 4. Chlamydia re-testing rates in 30–120 days by clinic, ACCESS
sexual health service network, 2004–08

Clinic
number

Patients
tested

Positive
chlamydia

tests

Chlamydia re-test
in 30–120 days

after initial positive test
n n % n %

1 2088 175 8.4 10 5.7
2 15 652 1587 10.1 157 9.9
3 1832 300 16.4 30 10
4 2239 338 15.1 37 10.9
5 1201 189 15.7 21 11.1
6 2385 280 11.7 34 12.1
7 4686 1342 28.6 164 12.2
8 4893 498 10.2 62 12.4
9 4156 749 18 97 13.0
10 5113 764 14.9 104 13.6
11 610 64 10.5 9 14.1
12 2940 368 12.5 52 14.1
13 5583 659 11.8 103 15.6
14 3696 427 11.6 68 15.9
15 1648 233 14.1 43 18.5
16 1595 162 10.2 34 21.0
17 5298 401 7.6 91 22.7
18 1340 96 7.2 24 25.0
19 2972 425 14.3 140 32.9
All clinics 69 927 9057 13.0 1280 14.1
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among MSM, underestimated the re-testing rates, as some
travellers may only plan to stay in Australia for a few weeks
or months, and so would not be eligible to return for a re-test.

Overall, the high chlamydia positivity rates at re-test shown
in our analysis support the recommendations of clinical
guidelines for a 3-month test for re-infection. The analysis
was also able to describe less-than-ideal chlamydia re-testing
rates, highlighting the need for innovative strategies to increase
the frequency of re-testing. Given limited resources, targeting
previously infected patients for re-testing might
disproportionately reduce the transmission of chlamydia in
the population who are at highest risk of developing
chlamydia-related morbidity such as pelvic inflammatory
disease and infertility.6
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