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ABSTRACT

Background. Chlamydia trachomatis is the most frequently notified sexually transmitted infection in
Australia. Untreated infections in women can cause health problems. Professional guidelines
encourage opportunistic testing of young people. To increase understanding of who is being tested,
we investigated factors associated with testing in a population of young women. Methods. In total,
14 002 sexually active women, aged 18-23 years at baseline (2013), from the Australian Longitudinal
Study on Women’s Health, were included. We used random intercepts, mixed-effects binary logistic
regression with robust standard errors to assess associations between socioeconomic, health and
behavioural factors and chlamydia testing. Results. Associations between chlamydia testing and
partner status varied by a woman’s body mass index (BMI). Compared to women with a stable
partner/BMI <25 kg/m2, women with a stable partner/BMI >25 kg/m? were less likely to be tested
(adjusted odds ratios [AOR] = 0.79, 95% Cl: 0.71-0.88). In contrast, although women without a
partner were more likely to be tested irrespective of BMI, the odds were higher for those with
a BMI <25 kg/m? (AOR = 2.68, 95% Cl: 2.44-2.94) than a BMI >25 kg/m? (AOR = 1.65, 95%
Cl: 1.48-1.84). Women who reported a prior chlamydia infection were also more likely to be
tested (AOR = 2.01, 95% Cl: 1.83-2.20), as were women engaging in any combination of
cannabis use and/or heavy episodic drinking compared to doing neither of these activities.
Conclusions. Women without a partner, women with a prior chlamydia infection and those
engaging in risk-taking behaviours are more likely to have chlamydia testing. Additional research
is needed to understand whether there are deficits in testing among overweight/obese women.

Keywords: Australia, binge drinking, cannabis use, Chlamydia trachomatis, cohort study, obesity,
testing, women.

Introduction

Chlamydia trachomatis is the most frequently notified sexually transmitted infection (STI)
in several countries, including Australia (100 775 notifications in 2017).'-% Most infections
occur in people aged 15-29 years, with 79% of notifications in Australia in this age group.!
Although the percent of notifications in Australia in 2017 were similar for men (48%) and
women (52%), the impacts of chlamydia infection are potentially greater for women as they
are more likely to be asymptomatic and, left untreated, infection can lead to long-term
impacts including pelvic inflammatory disease, infertility, ectopic pregnancy, spontaneous
abortion and stillbirth.>¢

The Fourth National Sexually Transmissible Infections Strategy 2018-22 for Australia
has targets to reduce the prevalence of chlamydia infection and increase STI testing
coverage in priority populations, including young people aged 15-29 years.” The Royal
Australian College of General Practitioners recommends opportunistically offering
screening for chlamydia infection in sexually active young people.® Testing for chlamydia
in Australia is available in a variety of settings, including sexual health clinics and general
practice,” and testing is provided free-of-charge to the patient. The majority of tests are
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funded through the Medicare program, the universal health
insurance system that subsidises use of medical and
hospital services for all Australian citizens, permanent
residents, and certain categories of visitors to Australia.’
State and Territory governments fund a proportion of tests
done in sexual health clinics, including for people who do
not hold a Medicare card.'®

To gauge the effectiveness of current strategies to
encourage chlamydia testing, it is important to understand
the characteristics of people who do or do not undergo
testing. Few studies have looked at factors associated with
chlamydia testing, and none have been longitudinal. Previous
studies in other countries were cross-sectional and relied on
self-report of testing.!!~!3

The disproportionate burden of chlamydia infection in
young people may be due to their engagement in greater
levels of sexual behaviour that are higher risk for example,
multiple partners, and unprotected sex.” Research suggests
that illicit drug use and risky alcohol consumption, separately
and in combination, have direct effects on sexual decisions
and have been associated with a greater likelihood of high-
risk sexual contact and STI transmission.!* It is unclear,
however, whether young people who engage in one or
more of these behaviours are more or less likely to be
tested. To our knowledge, no studies have investigated the
associations between combinations of these behaviours and
chlamydia testing, focussing instead on the associations
between testing and risky sexual practices rather than the
behaviours that precede (and potentially precipitate) these
practices.

Therefore, the aim of our study was to investigate the
socioeconomic, behavioural and health factors associated
with chlamydia testing (ascertained through linked
administrative data) in a population of young women born
in 1989-95 over repeated surveys, with a particular focus
on the associations between behaviours (i.e. binge drinking
and cannabis use) known to be associated with risky sexual
behaviour and chlamydia infection.

Materials and methods

Study design

This is an observational cohort study using self-reported and
linked administrative data from the Australian Longitudinal
Study on Women’s Health (ALSWH).

Study population

The ALSWH is a national longitudinal study established in
1996 to explore factors contributing to women’s health and
wellbeing and their use of health services across key life
stages. Three cohorts of women born in 1921-26, 1946-51
and 1973-78 were initially included in the study.!® To

provide contemporary health information about women
in early adulthood, a fourth cohort of women born in
1989-95 was recruited in 2012-13 through a range of
conventional and online recruitment methods.'® The main
avenues for recruitment were targeted advertising through
Facebook (70%), a recruitment campaign coordinated by a
contracted marketing company (13%), and word-of-mouth,
(e.g. by study staff members, professional bodies, and
already enrolled participants (7%)).!” Women in the fourth
cohort were eligible to participate in the study if they were
living in Australia, held a valid Medicare number and
consented to linkage of survey data with administrative
health data.'® Only 17 women have opted-out of data linkage
since the first survey.'® Further details on survey methodology
and response rates can be found at www.alswh.org.au. The
women were surveyed annually between 2013 and 2017
(Surveys 1-5) and in 2019 (Survey 6). We used data from
Surveys 1, 2, 3, and 5 in our analyses. We did not include
Survey 4 because several covariates of interest (questions
about recent cannabis use, vaginal symptoms, urinary
symptoms, prior chlamydia infection and other STI
infection) were not asked at this Survey. We did not include
Survey 6 because the most recent chlamydia testing data
available were to 30 June 2020 and many women had not
returned Survey 6 by this date. At each survey, women
were asked if they had ever had vaginal sex. Women were
only included in the analysis if they responded yes to this
question.

Chlamydia testing data

We sourced information on chlamydia testing through data
linkage with the Medicare database. Medicare Personal
Identifier Numbers (PINs) for ALSWH participants were
validated by Medicare Australia on enrolment to the Study.
As the primary Accredited Integrating Authority for national
health data, the Australian Institute of Health and Welfare
conducts annual deterministic data linkage of ALSWH
cohorts, using the Medicare PINs. Checks are also undertaken
periodically to investigate any apparent discrepancies.
Therefore, the sensitivity of matching is considered extremely
high. Researchers only have access to de-identified partici-
pant data.

Chlamydia tests funded under Medicare are listed in the
Medical Benefits Schedule (MBS). These tests are usually
requested by general practitioners and processed in private
pathology laboratories. Tests funded by States and Territories
(done in sexual health clinics and processed in public
pathology laboratories) were not included. The MBS items
used in the analysis were: #69316, #69317 and #69319
(full descriptions are available at www.mbsonline.gov.au).
We created a time-varying chlamydia test variable, whereby
a woman was considered to have had a test at a survey if she:
(1) responded to that survey; and (2) had a record of a
chlamydia test within 12 months after returning the survey.
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A woman could have more than one chlamydia test over the
study period; however, if she had more than one chlamydia
test within 12 months of returning a survey, only the first
test was counted in the analysis.

Covariates

Covariates were identified from the literature on factors
associated with either chlamydia testing or infection.!!-1319-22
We also included body mass index (BMI) as obese women
are less likely to undergo screening for cervical cancer,?® and
we hypothesised that there may be a similar association with
chlamydia testing. All covariates were measured by self-
report and were time-varying, except for language spoken at
home, which was only measured at Survey 1. Categories for
each variable are included in Table 1.

The age of women was included as a continuous variable.
We included State and Territory of residence as there are
differences in the number and location of sexual health
clinics funded by each jurisdiction. Other sociodemographic
variables included area-level socioeconomic disadvantage
(categorised in sample-specific quintiles),?* highest attained
educational qualification, whether a woman was currently
studying (categorised according to the number of hours per
week studying: none, <15 h/week, >15 h/week), and
whether she spoke a language other than English at home.
Women were asked about their current relationship status;
we grouped the seven response options to this question into
three categories: living with a partner, engaged, married =
‘has a stable partner’; living together = ‘has a partner (not
cohabiting)’, and single, divorced, separated = ‘does not
have a partner’.

Behavioural variables were smoking status, recent
cannabis use (in the last 12 months), and frequency of heavy
episodic drinking (HED) defined as five or more standard
drinks of alcohol on one occasion.

Health factors included body mass index (BMI), calculated
using self-reported height and weight.?> Women were asked if
they had experienced vaginal discharge or irritation or urine
that burns or stings in the last 12 months with response
options of never, rarely, sometimes, or often. We created
separate dichotomous variables for vaginal symptoms and
urinary symptoms (never/rarely and sometimes/often).
Women were also asked if they had ever been diagnosed or
treated for chlamydia, gonorrhoea, genital herpes, or genital
warts (HPV). We created two dichotomous variables: ever had
chlamydia infection (yes/no) and ever had a STI other than
chlamydia (yes/no).

Statistical analysis

Baseline characteristics (Survey 1, 2013) of women were
compared by chlamydia testing status (ever/never having a
test within 12 months after the date of return of any
survey). Differences between women who did and did not
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Table |I. Descriptive characteristics of women who reported being
sexually active at study baseline (n =12 521, Survey |, 2013) by whether
they ever had a chlamydia test within 12 months of returning Survey |-
6, 2013—19 (1989-95 cohort of the Australian Longitudinal Study on
Women’s Health).

Sociodemographic, Ever had a chlamydia test P-value
behavioural and health within 12 months of
factors measured at returning Survey
Survey | (2013) |-Survey 6 (2013-19)
No (n =5740) Yes (n = 6781)
N N
(weighted %*) (weighted %")
Age (years)
18-19 1597 (32.3) 1960 (34.1) 0.001
20-21 1952 (34.3) 2401 (36.0)
22-23 2191 (33.4) 2420 (29.9)
Area-level socioeconomic disadvantage (Quintiles)? <0.0001
Most disadvantaged 1232 (23.5) 1256 (20.8)
(Quintile 1)
Quintile 2 1175 (21.6) 1285 (20.1)
Quintile 3 1138 (19.8) 1334 (19.8)
Quintile 4 1095 (17.9) 1383 (19.9)
Least disadvantaged 1022 (17.2) 1396 (19.5)
(Quintile 5)
State of residence <0.0001
New South Wales 1557 (27.0) 1775 (26.6)
Victoria 1355 (23.7) 1694 (24.7)
Queensland 1312 (22.7) 1533 (22.2)
South Australia 509 (8.9) 475 (7.0)
Western Australia 572 (9.9) 848 (12.4)
Tasmania 168 (3.1) 208 (3.5)
Northern Territory 52 (1.0) 53 (0.8)
Australian Capital 215 (3.7) 194 (2.8)
Territory
Language spoken at home 0.308
English 5595 (97.5) 6629 (97.8)
Not English 145 (2.5) 152 (2.2)
Studying status <0.0001
Not studying 2212 (42.8) 2282 (36.1)
Studying <I5 h/week 1778 (29.7) 2113 (30.4)
Studying > 15 h/iweek 1750 (27.5) 2386 (33.5)
Partner status by body mass index (BMI) <0.0001
Has a stable partner 1207 (20.4) 1181 (17.4)
and BMI <25 kg/m?
Has a stable partner 888 (16.8) 646 (10.6)
and BMI >25 kg/m?
Has a partner (not 1542 (25.2) 1975 (28.6)

cohabiting) and BMI
<25 kg/m?

(Continued on next page)
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Table I. (Continued).

Sociodemographic, Ever had a chlamydia test P-value

behavioural and health within 12 months of

factors measured at returning Survey

Survey | (2013) 1-Survey 6 (2013-19)

No (n =5740) Yes (n = 6781)
N N
(weighted %") (weighted %*)
Has a partner (not 588 (10.3) 561 (8.2)
cohabiting) and BMI
>25 kg/m?
Does not have a 879 (15.4) 1643 (23.6)
partner and BMI
<25 kg/m?
Does not have a 636 (11.9) 775 (11.6)
partner and BMI
>25 kg/m?

Smoking status 0.140
Never smoker 3405 (55.1) 3902 (54.1)

Former smoker 1107 (19.4) 1433 (21.0)
Current smoker 1228 (25.5) 1446 (24.8)

Heavy episodic drinking® <0.0001

Never 901 (16.0) 827 (12.6)
Less than once a 2777 (47.9) 3077 (45.2)
month

About once a month 1314 (22.6) 1762 (25.6)
At least once a week 748 (13.5) 1115 (16.6)

Cannabis drug use <0.0001
Did not use cannabis in 3927 (67.0) 4259 (61.8)
the last 12 months
Used cannabis in last 1813 (33.0) 2522 (38.2)

12 months

Vaginal dischargefirritation in 12 months prior to Survey <0.0001
Never/rarely 3404 (58.5) 3628 (52.2)
Sometimes/often 2336 (41.5) 3153 (47.8)

Urine that burns/stings in 12 months prior to Survey <0.0001
Never/rarely 5016 (87.2) 5655 (82.9)
Sometimes/often 724 (12.8) 1126 (17.1)

Ever had chlamydia infection <0.0001
No 5360 (93.1) 5967 (86.8)

Yes 380 (6.9) 814 (13.2)

Ever had sexually transmitted infection other than chlamydia 0.0001
No 5586 (97.3) 6504 (95.9)

Yes 154 (2.7) 278 (4.1)

AWeighted to account for over-representation of women with a tertiary
education in the study population.

BN = 12 316 for this variable because it was not included in the multivariate
analysis.

CHeavy episodic drinking = five or more standard drinks on one occasion.

have a chlamydia test were assessed by using chi-squared
tests. Percentages were weighted to account for over-
representation of women with a tertiary education in the
study population compared to the Australian female
population aged 18-23 years at the 2011 Australian Census
(see Supplementary Material Appendix S1 for details). We
assessed the impact of missing data on our analysis by
comparing the differences at Survey 1 (study baseline) of
those included in the analysis (n = 14 002) and those
excluded due to missing information (n = 2249).
Differences between groups were assessed by using chi-
squared tests.

We estimated odds ratios (OR) and 95% confidence
intervals (CI) for the associations between the variables of
interest (described above) and chlamydia testing using
random intercepts, mixed effects binary logistic regression
with robust standard errors. Age- and survey-adjusted ORs
were calculated for each variable; the fully adjusted model
included all variables considered, except for area-level socioe-
conomic disadvantage, because this variable was strongly
associated with the other sociodemographic measures.
Sample weights were not used, but educational qualification
was included as a covariate.

As well as examining the additive effects of the included
factors on chlamydia tests, we considered plausible multi-
plicative interactions between selected covariates (cannabis
use X HED, studying x HED, studying X cannabis use, partner
status x BMI). Where these were statistically significant
(Pinteraction < 0.05), we created a new variable with categories
for combinations of the variables (with some collapsing of
categories where effect estimates were similar and confidence
intervals overlapped).

Because we did not include Survey 4 in our primary
analysis (as questions for some key covariates were not
asked at this Survey), in sensitivity analyses, we included
Survey 4 by: (1) carrying forward the values from Survey 3
for those covariates missing at Survey 4; and (2) carrying
backward the values from Survey 5 for the missing covariates.
The data analysis for this paper was performed using SAS
software, version 9.4 of the SAS system for Windows
Copyright 2002-12 by SAS Institute Inc (SAS Institute Inc.,
Cary, NC, USA).

Ethics approval

The ALSWH has been granted ethics clearance by the
University of Newcastle (ethics approval H0760795) and
the University of Queensland (ethics approval 2004000224).
All participants provided informed consent at each survey.

Results

Our analysis included 14 002 women with complete
information at one or more surveys. Of the 17 010 women
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who completed Survey 1, 17 were excluded a priori because
they did not consent to data linkage with the Medicare
database. Fig. 1 shows the number of women included at
each survey, and those excluded because they reported
never being sexually active or had missing data on one or
more covariates. Overall, compared to the women included
in the analysis, the women with missing data were more
likely to be younger, not speak English at home, have only
a high school education, or were studying more than

Responded to Survey 1 (2013) n=17 010

Excluded:

e Women who opted out of data
linkage to Medicare [n=17]

e Women who reported not
being sexually active [n =2421]

e Missing data [n=2051]

15 h/week. They were less likely to have a partner, or
be current or former smokers, heavy episodic drinkers, or
recent cannabis users. They were also less likely to report
frequent vaginal or urinary symptoms or a previous
chlamydia or other STI infection (Table S1).

Descriptive characteristics of the women included in our
analysis at study baseline (Survey 1) are summarised in
Table 1. The interactions for cannabis use x HED,
studying x HED and studying X cannabis use were not

Included in analysis at one or more
surveys [n=14002]

Responded to Survey 2 (2014) n=11 342

Excluded:

e \Women who reported not
being sexually active [n = 1410]

e  Missing data [n=1391]

v

Included at Survey 1 [n=12 521]

Responded to Survey 3 (2015) n= 8961

Excluded:

e Women who reported not
being sexually active [n = 74]

e Missing data [n = 1596]

v

v

Included at Survey 2 [n=8541]

Responded to Survey 5 (2017) n= 8495

Excluded:

® Women who reported not
being sexually active [n=77]

® Missing data [n=1409]

Included at Survey 3 [n=7291]

v

Fig. 1.

v

Included at Survey 5 [n=7009]

Flowchart of participants included in the analysis at each survey. Participants who met a priori

exclusion criteria or who had missing data at each survey were excluded.
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statistically significant (Pjyeeraction = 0-359, 0.653 and 0.792
respectively). The interaction between partner status and
BMI was statistically significant (Pjyeraction < 0.0001), so
we created a new variable with six categories and included
this in our primary analysis (see Table 1 for categories).
Compared to women who did not have a chlamydia test
over the study period, women who had a chlamydia test
were more likely to: be younger, not have a partner
in combination with a BMI of <25 kg/m? studying
>15 h/week, engage in heavy episodic drinking at least
once a month, be recent cannabis users, experience more
frequent urinary or vaginal symptoms, or report a previous
chlamydia or other STI infection. They were less likely to
live in the most disadvantaged areas or have a stable
partner in combination with a BMI of >25 kg/m? (Table 1).
In the 12-month period following the return of each survey,
between 27 and 30% of women had a chlamydia test
(Table S2). In the fully adjusted model (Table 2), compared
to women with a stable partner/BMI <25 kg/m2, women
with a stable partner/BMI >25 kg/m? were less likely to be
tested (adjusted odds ratios [AOR] = 0.79, 95% CIL: 0.71-
0.88). In contrast, compared to women with a stable
partner/BMI <25 kg/m? women with a partner (not
cohabiting) and women without a partner were more likely
to have a chlamydia test irrespective of BMI category.
However, among women without a partner, the odds of
being tested were higher for those with a BMI <25 kg/m?
(AOR = 2.68, 95% CI: 2.44-2.94) than those with a BMI
>25 kg/m? (AOR = 1.65, 95% CI: 1.48-1.84). Chlamydia
testing was also more likely to be undertaken by women
who reported having a prior chlamydia infection (AOR
2.01, 95% CI: 1.83-2.20), or who engaged in HED once a
month (AOR 1.37, 95% CI; 1.24-1.51) or at least once a
week (AOR 1.38, 95% CI: 1.24-1.55) compared to women
who never engaged in HED. Living in Western Australia or
the Northern Territory (compared to New South Wales);
currently studying >15 h/week; being a current smoker or
a recent cannabis user; having vaginal or urinary symptoms;
or a previous sexually transmitted infection (other than
chlamydia) were also associated with chlamydia testing
(Table 2). In contrast, women who lived in South Australia
or the Australian Capital Territory were less likely to be
tested (Table 2).

Although the interaction between cannabis use and HED
was not statistically significant, because these covariates
were of particular interest, for illustrative purposes, we
also modelled a six-category variable reflecting different
behaviour combinations. Women who engaged in any
combination of recent cannabis use and/or HED were more
likely to be tested for chlamydia compared to women who
never did either of these activities. The highest odds ratios
were seen in women who reported both recent cannabis
use (i.e. in the 12 months prior to completing a survey)
and HED at least once per month (AOR 1.61, 95%
CL 1.44-1.79) (Fig. 2).

Table 2. Unadjusted and fully adjusted odds ratios (OR) and 95%
confidence intervals (Cl) for the associations between
sociodemographic and health, and behavioural factors and chlamydia
testing in the 1989-95 cohort of the Australian Longitudinal Study
on Women'’s Health (n = 14 002).

Sociodemographic, behavioural

and health factors

(95% CI)

Unadjusted OR  Adjusted OR

(95% CIA

Age continuous (per year older)

State of residence

0.94 (0.93-0.96)

0.98 (0.96-1.00)

New South Wales Ref. Ref.

Victoria 1.08 (0.99-1.18)  1.04 (0.95-1.13)
Queensland 1.04 (0.95-1.14) 1.07 (0.98-1.17)
South Australia 0.77 (0.67-0.87) 0.78 (0.69-0.89)
Western Australia 1.35 (1.21-1.51)  1.35 (1.22-1.50)
Tasmania 0.77 (0.67-0.87)  1.05 (0.87-1.27)
Northern Territory 1.49 (1.06-2.10) 1.47 (1.06-2.04)

Australian Capital Territory

Language spoken at home

0.59 (0.49-0.71)

0.60 (0.50-0.71)

English spoken at home Ref. Ref.

English not spoken at home 0.91 (0.74-1.12) 0.93 (0.76—1.13)
Highest attained qualification

Degree or higher Ref. Ref.

Certificate/diploma 0.93 (0.86-1.01) 0.98 (0.91-1.06)

High school or less 0.99 (0.92-1.08) 1.00 (0.92-1.08)
Studying status

Not studying Ref. Ref.

Studying <I5 h/week 1.09 (1.02-1.17)  1.06 (0.99-1.14)

Studying > 15 h/week 113 (1.05—1.21) .11 (1.03-1.19)
Partner status by body mass index (BMI)

Has a stable partner and BMI Ref. Ref.

<25 kg/m?

Has a stable partner and BMI
>25 kg/m?

0.77 (0.70-0.86)

0.79 (0.71-0.88)

Has a partner (not cohabiting) 1.48 (1.36-1.42) 1.43 (1.31-1.56)
and BMI <25 kg/m?
Has a partner (not cohabiting) 1.23 (1.09-1.39) 1.2 (1.08-1.36)

and BMI >25 kg/m?

Does not have a partner and BMI
<25 kg/m?

3.02 (2.74-331)

2.68 (2.44-2.94)

Does not have a partner and BMI  1.79 (1.60-1.99)  1.65 (1.48—-1.84)
>25 kg/m?
Smoking status
Never smoker Ref. Ref.
Former smoker 1.16 (1.06-1.27) 1.06 (0.97-1.16)
Current smoker .41 (1.30-1.52) 1.09 (1.00-1.18)
Heavy episodic drinking®
Never Ref. Ref.
Less than once a month 1.26 (1.15-1.37) 1.1l (1.02—1.20)

(Continued on next page)
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Table 2. (Continued).

Sociodemographic, behavioural Unadjusted OR Adjusted OR
and health factors (95% CI) (95% CIHA

About once a month 1.84 (1.67-2.02) 1.37 (1.24-1.51)

At least once a week 2.02 (1.97-2.46) 1.38 (1.24-1.55)
Recent cannabis use

Did not use cannabis in last Ref. Ref.

12 months

Used cannabis in last 12 months 1.47 (1.38-1.57)  1.17 (1.09-1.25)
Vaginal dischargefirritation in 12 months prior to Survey

Never/rarely Ref. Ref.

Sometimes/often 1.34 (1.27-1.42) 1.24 (1.17-1.32)
Urine that burns/stings in 12 months prior to Survey

Never/rarely Ref. Ref.

Sometimes/often 1.32 (1.21-1.43)  1.22 (1.13-1.33)
Ever had chlamydia infection

No Ref. Ref.

Yes 2.33 (2.12-2.56) 2.0l (1.83-2.20)
Ever had sexually transmitted infection other than chlamydia

No Ref. Ref.

Yes 1.55 (1.35-1.78)  1.25 (1.09-1.42)

AModel adjusted for all variables listed in the table.
BHeavy episodic drinking = five or more standard drinks on one occasion.

In our sensitivity analyses where we included Survey 4, the
estimates were essentially unchanged (results not shown).

Discussion

In this study of young, sexually active women, chlamydia
testing was most likely in women without a partner
(especially if they had a BMI <25 kg/m?), as well as

Cannabis use and heavy episodic drinking (HED)
No cannabis last 12 months/Never HED

No cannabis last 12 months/HED < once a month

No cannabis last 12 months/HED at least once a month
Used cannabis last 12 months/Never HED

Used cannabis last 12 months/HED < once a month

Used cannabis last 12 months/HED at least once a month

women who reported a history of chlamydia infection, or
recent cannabis use and heavy episodic drinking at least
once a month. In contrast, chlamydia testing was less likely
in women who were in a stable relationship who were
overweight or obese.

Like Australia, New Zealand recommends opportunistic
screening of all sexually active people aged < 30 years. A
2014-15 New Zealand health survey found that 27% of
women aged 16-29 years reported having a chlamydia test
in the previous year,!' similar to the annual testing
prevalences seen in our study (27-30%). Lower estimates
were seen in an Australian study conducted in 2007-08
(12.5% for sexually active females aged 16-29 years®);
however, increases in chlamydia testing rates in the
intervening period are likely to explain this difference.! As
expected, reported annual testing rates are higher in the UK
(54% of women aged 16-24 years'®), which has a National
Chlamydia Screening Programme recommending annual
screening in women aged <25 years, in the US (38% among
sexually active women aged 15-25 years'?) where the
Centers for Disease Control and Prevention recommend
annual screening of sexually active women aged <25 years.

Few studies have looked at factors associated with
chlamydia testing. We found that compared to women who
had a stable partner, testing was higher in both women
who had a partner but were not cohabiting and women
without a partner. These associations may be due to
differences between the partner groups in the likelihood of
having multiple sex partners, with women who are
engaged, married, or living with their partner (i.e. in a
stable relationship) more likely to be monogamous.?” We
could not test this, however, as women in our study were
not asked about the number of sexual partners they had.
Although no other studies have looked at relationship
status and chlamydia testing, three studies from New
Zealand,!! the UK'®?® and the US!? have all reported that
testing is associated with having multiple sex partners.

Odds ratios (95% Cl)

Ref.
1.11 (1.01-1.22)
1.38 (1.24-1.53)

® 1.20 (0.98—1.46)
—— 1.29 (1.15-1.44)
— —i 1.61 (1.44-1.79)

0.8

Fig. 2.

1.2 1.4 1.6 1.8 2
Odds ratio (OR)

Forest plot showing fully adjusted associations between combined cannabis use and heavy episodic drinking (HED) and chlamydia

testingamong participants in the 1989-95 cohort of the Australian Longitudinal Study on Women’s Health (n = 14 002). Model adjusted for
the following variables: age, State/Territory of residence, language spoken at home, highest qualification, studying status, partner status by
body mass index, smoking status, vaginal symptoms, urinary symptoms, previous chlamydia infection, previous sexually transmitted
infection (other than chlamydia). Heavy episodic drinking (HED) = five or more standard drinks on one occasion.
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We also found that the associations between partner status
and chlamydia testing differed according to a woman’s BMI.
Among both women with a stable partner and women without
a partner, those who were overweight or obese had lower
odds of testing than women who were underweight or a
healthy weight in the same partner group. The associations
between overweight/obesity and chlamydia testing have
also not previously been studied. A US study looking at
body appreciation and protective sexual behaviours did not
find an association between BMI and any type of STI
testing; however, the sample size was small (n = 285
women) with a wide age range (18-61 years).29 One reason
for the lower likelihood of testing in overweight/obese
women (particularly those without a partner) may be that
the prevalence of risky sexual behaviours (which may lead
to the need for testing) is lower; however, the evidence for
this is mixed. In a French National Survey of sexual
behaviours (n = 5535 women), obese women were less
likely to report having a sexual partner in the previous
12 months than normal weight women,®® and a US study
using data from the 1999-2000 National Health and
Nutrition Examination Survey (NHANES, n = 1250 women)
found that obese women reported fewer sexual partners.3!
In contrast, another US study using data from the 2002
National Survey of Family Growth (NSFG, n = 6690
women) found no differences between BMI groups in the
number of sexual partners in the previous 12 months,
number of current partners or age at first intercourse.>?

Another explanation may be that overweight/obese
women are more reluctant to undergo testing. This would
be congruent with findings that overweight and obese
women are less likely to participate in prevention programs
such as cervical cancer screening,?® potentially due to
factors such as embarrassment, inadequate facilities or
perceived disrespectful treatment.’® Further research is
needed to understand these associations, particularly
whether deficits in testing are occurring in at-risk groups
of women.

Women who reported having a prior chlamydia infection
or urinary or vaginal symptoms were also more likely to
have a chlamydia test; this is consistent with other studies
that have reported prior infection® or symptoms'!® as
reasons for testing.

To our knowledge, ours is the first study to look at
combinations of cannabis use and HED behaviour and
chlamydia testing. A UK study found that women (aged 16—
24 years) who engaged in binge drinking (number of drinks
not defined) at least weekly were not more likely to have a
chlamydia test in the adjusted analysis;'® however, the
reference group included never binge drinkers as well as
women who engaged in binge drinking less than once a
month. In addition, as the UK has a population screening
program for chlamydia, there may be smaller differences in
testing rates between groups at lower and higher risk of
infection. Although not directly comparable (as we only

had consistent information across surveys on cannabis use
and not injecting drug use), an Australian study looking at
the correlates of STI testing (i.e. broader than just
chlamydia testing) in women aged 16-44 years found that
injecting drug users were more likely to have had an STI
test. Our finding that women who engaged in any
combination of recent cannabis use and/or HED had higher
testing rates than women who did neither of these
behaviours is encouraging as it potentially demonstrates an
awareness of the links between these risky behaviours and
chlamydia infection. The women in our study were more
highly educated and therefore may be more health literate
than other population groups. However, evidence that
successful awareness-raising of the links between alcohol
and drug use and STI infection can also extend to more
disadvantaged populations, which was demonstrated in a
US cluster randomised clinical trial of adolescents in the
juvenile justice system (n = 460), where an intervention
that included content on both sexual risk reduction as well
as alcohol and cannabis use was more successful at
reducing rates of STI infection than an intervention that
only included content on sexual risk reduction.®

Strengths of our study include the longitudinal design and
large community-based sample of young women. The
socioeconomic, health and behavioural factors were
consistently measured using the same questions at each
included survey. We objectively ascertained chlamydia
testing using linked administrative data. Although the validity
of self-report of chlamydia testing has not been formally
assessed, other studies have shown that many women have
an incorrect understanding of whether they have had an
STI test (often confusing cervical screening for testing) or
are unclear about which STI they have been tested for,3¢
indicating that self-report may not accurately reflect testing
history. In addition, the recency of the linked data (2013-19)
used in our analysis reflects contemporary trends in
testing.

Limitations are that all survey information was collected by
self-report, which may be subject to the biases associated with
this method of data collection, including recall and social
desirability bias. We only had chlamydia testing data
retrieved from the Medicare database, so some under-
counting of testing in our study population will have occurred.
Although we were unable to quantify the extent of
undercounting in our study population of young women, it
is estimated that a large majority (82%) of chlamydia tests
(for both men and women of all ages) are requested by
general practitioners and processed by private pathology
laboratories and claimed through Medicare.®® The remaining
proportion of tests are mostly funded by State/Territory
governments and processed by public pathology laboratories
(with testing done in sexual health clinics or hospitals). There
is also a small, but growing, private market providing online
STI testing services that are paid for by the user.>® The
Medicare database only includes information on whether a
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woman had a chlamydia test; it does not include the reason for
the test (e.g. symptom-driven, partner notification or annual
screening), so we could not explore whether factors
associated with testing may differ by the motivation for
testing. The database also does not include information on
the results of tests or information on antibiotic prescriptions
(which may indicate a positive test result). Finally, compared
to the Australian population, our study population were more
highly educated and predominantly of white, Anglo-Celtic
descent; therefore, our results may be less generalisable to
women with lower levels of education levels or diverse
cultural backgrounds.

In conclusion, women with a history of chlamydia
infection, those who were not in a relationship, and those who
reported alcohol and cannabis use were the most likely to
undergo a chlamydia test in our study. This is encouraging
as it potentially indicates that general practitioners may be
promoting testing and these young women are responsive
to this suggestion, or the women themselves may be seeking
testing because they are aware of the implications of their
risky behaviour. However, additional research is required
to understand whether there are deficits in testing by
women who are overweight/obese.

Supplementary material

Supplementary material is available online.
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