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among young people attending Australian general practice
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Abstract. Background: Clinical guidelines commonly recommend annual chlamydia (Chlamydia trachomatis) testing
in young people. General practice (GP) clinics can play an important role in annual testing, as a high proportion of young
people attend these clinics annually; however, little is known about the timing of attendance and testing in this setting.
Methods: The Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of Sexually Transmitted
Infections and Blood-Borne Viruses system extracted consultation and pathology data on 16–29-year-olds attending
25 GP clinics in 2007–10. We calculated the proportion of individuals with an initial negative test that reattended at
12 months (3 months) and retested at 12 months (3 months). Individuals with an initial positive test were excluded, as
guidelines recommend retesting at 3 months. Results: Among 3852 individuals who had an initial negative test, 2201
(57.1%) reattended at ~12 months; reattendance was higher among females (60.8%) than males (44.1%; P < 0.001) and
higher among 16–19-year-olds (64.2%) than 25–29-year-olds (50.8%; P < 0.001). Of 2201 individuals who reattended at
12 months, 377 had a chlamydia test (retesting rate of 9.8%); retesting was higher among females (10.8%) than males
(6.1%; P < 0.01) and higher among 16–19-year-olds (13.3%) than 25–29-year-olds (7.5%; P < 0.001). Conclusion:
Although over half of young people reattended their GP clinic ~1 year after a negative chlamydia baseline test, only 9.8%
were retested at this visit. Strategies are needed to promote regular attendance and testing to both patients and clinicians.
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Introduction
Chlamydia (Chlamydia trachomatis) infection is the most
commonly notiﬁed infection in Australia, the United States
and Europe, with the majority of notiﬁcations among young
people aged 15–29 years.1,2 Chlamydia is asymptomatic in
>80% of cases and, if untreated, can cause pelvic
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inﬂammatory disease and infertility.3 To prevent ongoing
transmission and sequelae among individuals, and to decrease
population prevalence, screening young people aged
16–29 years is recommended.4,5
General practitioners (GPs) play an important role in
chlamydia control; nearly 90% of young females and 70% of
www.publish.csiro.au/journals/sh
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young males visit a GP annually,6 and three-quarters of
chlamydia infections in young people are diagnosed by GPs.7
Many clinical guidelines recommend annual testing in females
aged 16–25 years; Australian guidelines extend this to males and
up to 29 years of age.8–10 Recent Australian data revealed that in
any year, <10% of young people aged 16–29 years old were
tested,11 with higher testing rates among females.12,13 Only one
longitudinal study has previously been conducted to assess
annual testing rates among females.14 This study is the ﬁrst
to examine chlamydia retesting rates longitudinally in both male
and female young patients testing negative in primary care
clinics.
Methods
Data were collated on 16–29-year-olds attending 25 GP clinics
participating in the Australian Collaboration for Coordinated
Enhanced Sentinel Surveillance of Sexually Transmitted
Infections and Blood-Borne Viruses (ACCESS) Primary
Health Clinic Network during the project’s pilot period (1
January 2007–31 December 2010). ACCESS has been
described in detail previously.15 In summary, ACCESS is a
network of sentinel sites in clinical and laboratory settings. GP
clinics were recruited in 2007 through advertising and data were
obtained retrospectively; clinicians received no additional
training or interventions to increase chlamydia testing. All
clinics provided data from 2007 to 2009; eight clinics did not
participate in 2010.
Nonidentiﬁable routine clinical and chlamydia testing data
were retrospectively extracted from patient management
systems using GRHANITE software (http://www.grhanite.
com/, accessed 11 June 2014).
Annual baseline chlamydia testing rates were calculated as
the proportion of young people with at least one GP consultation
who had 1 chlamydia test request in a 12-month period.
Annual reattendance rates were measured as the proportion of
individuals testing negative at baseline test who reattended at the
same clinic 12  3 months later. Annual retesting rates were
measured as the proportion of individuals who reattended the
same clinic at 12  3 months and retested for chlamydia. A
baseline test was an individual’s ﬁrst test in the study period or a
given year, depending on the analysis. Individuals with an initial
positive test were excluded, as guidelines recommend retesting
at 3 months.
To ensure clinic attendees had an opportunity to reattend and
be retested for chlamydia 12  3 months after their ﬁrst test, we
censored the ﬁrst test at 7 October 2009 for 17 clinics (those
participating for the entire study period) and 7 October 2008
for the eight clinics that did not participate in 2010 (referred to
as the baseline period).
Clinic locations were deﬁned as a major city or regional
city according to the Australian Standard Geographical
Classiﬁcation Remoteness Areas (http://www.abs.gov.au,
accessed 11 June 2014).
Chi-squared tests for differences in proportions and trend
were used to compare annual reattendance and retesting rates by
age group, sex, year and clinic location (P < 0.05).
All analyses were conducted using Stata ver. 11 (Statacorp,
College Station, TX, USA). Standard errors in all statistical
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analyses took account of any potential intracluster correlations
within clinics using Stata’s complex survey estimation; 95%
conﬁdence intervals (CIs) were adjusted accordingly.
The project was approved by the Royal Australian College of
General Practitioners’ National Research and Evaluation Ethics
Committee.
Results
Overall 55 318 individuals aged 16–29 years (median age:
22 years; 60% female) attended participating clinics in the
study period; 6489 (11.7%) had a chlamydia test, among
whom 625 (9.6%) tested positive (Table 1). The remaining
analysis is based on the 3852 individuals who tested negative
at baseline and had an adequate follow-up time; 841 (21.8%)
were male and 3011 (78.2%) were female.
Among 3852 individuals who tested negative at baseline,
2201 (57.1%) reattended in the 9–15-month annual testing
window (Table 2); reattendance was higher among females
(60.8%; 95% CI: 56.5–65.0) than males (44.1%; 95% CI:
37.7–50.8; P < 0.001) and higher among 16–19-year-olds
(64.2%; 95% CI: 59.0–69.1) than 25–29-year-olds (50.8%;
95% CI: 47.3–54.3; P < 0.001). There was no signiﬁcant
difference detected in reattendance rates at 9–15 months
by year or by clinic location.
Of 2201 young people who re-attended at 9–15 months, 377
(17%) had a chlamydia test; the overall retesting rate at
9–15 months was 9.8% (377/3852; 95% CI: 9.0–10.7) for
those with a negative test at baseline (Table 2). The annual
retesting rate was signiﬁcantly higher among females (326/3011
(10.8%); 95% CI: 9.9–11.9) than males (51/841 (6.1%); 95% CI:
4.3–8.5; P < 0.01) and 16–19-year-olds (114/858 (13.3%); 95%
CI: 11.0–15.9) than 25–29-year-olds (100/1329 (7.5%); 95%:
CI: 6.1–9.3; P < 0.001). Retesting rates also increased over time:
10.6% (95% CI: 9.3–12.1) in 2008 (Baseline Test (BT) 2007),
16.1% (95% CI: 14.4–18.0) in 2009 (BT 2008) and 16.8% (95%
CI: 14.5–19.5) in 2010 (BT 2009) (P < 0.001). Of 377 people
retesting at 9–15 months, 8.0% (95% CI: 5.4–11.2) tested
positive.

Table 1. Chlamydia testing and positivity rates by year and in the
overall study period at participating general practice (GP) clinics
CI, conﬁdence interval
IndividualsA
n

n

2007B
2008B
2009B
2010C

27 120
29 488
31 189
13 331

1908
2174
2539
1562

7.0
7.4
8.1
11.7

6.7–7.3
7.8–8.4
7.8–8.4
11.2–12.3

123
164
191
147

6.4
7.5
8.8
9.4

5.3–7.6
6.5–8.7
6.5–8.6
8.0–11.0

Overall

55 318

6489

11.7

11.5–12.0

625

9.6

8.9–10.4

A

TestingD
%
95% CI

n

PositivityE
%
95% CI

Individuals aged 16–29 years.
Based on 25 GP clinics with available data.
C
Based on 17 GP clinics with available data.
D
The testing rate is the proportion of attending individuals with at least
one chlamydia test request in a 12-month period.
E
The positivity rate is the proportion of individuals testing positive at
least once in a given year or in the overall time period.
B
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Table 2. Chlamydia reattendance and annual testing rates among 16–29-year-old individuals with a baseline negative
test at participating general practice clinics
CI, conﬁdence interval
N
n (%)

Annual reattendance
95% CI
P-value

n (%)

Annual testing
95% CI

P-value

A

Individuals with negative baseline test
OverallB
3852
2201 (57.1)
Sex
Male
841
371 (44.1)
Female
3011
1830 (60.8)

52.3–61.9

–

377 (9.8)

9.0–10.7

37.7–50.8
56.5–65.0

<0.001

51 (6.1)
326 (10.8)

4.3–8.5
9.9–11.9

<0.01

Age group (years)
16–19
20–24
25–29

858
1665
1329

551 (64.2)
975 (58.6)
675 (50.8)

59.0–69.1
52.3–64.5
47.3–54.3

–
<0.001D
<0.001E

114 (13.3)
163 (9.8)
100 (7.5)

11.0–15.9
8.3–11.5
6.1–9.3

–
<0.01D
<0.001E

YearC
2007
2008
2009

1510
1589
1279

881 (58.3)
973 (61.2)
806 (63.0)

52.2–64.2
57.1–65.2
55.9–69.6

0.15F

160 (10.6)
256 (16.1)
215 (16.8)

9.3–12.1
14.4–18.0
14.5–19.5

<0.001F

Clinic locationG
Major city
Not a major city

2207
1645

1237 (56.0)
964 (58.6)

50.5–61.5
50.6–66.2

0.58

215 (9.7)
162 (9.9)

8.8–10.8
8.5–11.4

0.91

A

Only baseline negative tests with at least 15 months of follow-up data are included.
Overall refers to the reporting period 2007–10 (17 clinics provided data in 2007–10; 8 clinics provided data in 2007–09).
C
Calculated separately by year, based on the ﬁrst test in each year. An individual may be counted in more than one year (totals
will not add up to overall).
D
Comparing 16–19-year-olds with 20–24-year-olds.
E
Comparing 16–19-year-olds with 25–29-year-olds.
F
Comparing all years.
G
Location is based on clinic postcode and is classiﬁed according to the Australian Standard Geographical Classiﬁcation
Remoteness Areas.
B

Discussion
Mathematical modelling suggests that achieving a minimum
annual chlamydia testing level of 30% among young people in
Australia could halve the prevalence of chlamydia within a
decade.6 In this study, we found that annual testing rates
were approximately one-third of this benchmark. Over half of
clinic attendees with an initial negative test reattended in
9–15 months, but only 10% were retested. This suggests that
not only is the chlamydia testing rate low in young people
attending GP clinics but there are many missed opportunities for
regular testing, as recommended in Australian guidelines for
general practice.10 Considerable work is needed to reach the
30% target to reduce chlamydia prevalence in young people.
Strategies to introduce testing opportunistically when young
people reattend as well as more proactive strategies to encourage
young people to attend more regularly should be investigated.
Although reattendance and retesting rates were low,
reattendance and retesting was higher among females than
males. The higher retesting rate for females is consistent with
chlamydia testing patterns in Australia11,16 and the United
Kingdom.17 Several Australian studies have suggested that
healthcare seeking behaviour is lower in males than females
in both general practice and sexual health service settings,11,18
and females are more likely to attend for sexual or reproductive
health concerns.19 GPs therefore have more opportunities to test
females, whereas consultations for males are often unrelated to
sexual health.20,21 Additionally, GP guidelines during the study

period only recommended annual screening among sexually
active females,22 potentially reducing the frequency of
chlamydia testing in males.
This study has some limitations. There may be bias in annual
analyses of testing rates: those testing positive previously may
be preferentially retested by either the GP or because of the
patients’ own health seeking behaviour. Retesting rates may be
underestimated if people received a retest at another service;
young people are less likely to have a regular GP than older
people,23 although this is unlikely to account for the overall low
level of retesting observed. We also excluded annual retesting in
those with an initial positive test among those without adequate
follow-up time, potentially underestimating the retesting level.
In addition, our analysis is based on GP clinics that may be
proactive in sexual health, given their involvement in ACCESS;
however, testing rates were similar to national GP chlamydia
testing data.13
In conclusion, testing and retesting rates by GPs are
inadequate and need to improve considerably to reduce
chlamydia prevalence in Australia. Several opportunities for
chlamydia screening in patient re-attendances were missed, and
strategies are needed to promote regular attendance and testing
to both patients and clinicians.
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