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The known: The prevalence of syphilis in Australia is higher among
men who have sex with men and non-urban Aboriginal and Torres
Strait Islander people.

The new: Among people tested at sexually transmitted infection
clinics in major Australian cities, the positive syphilis test rate

was higher for both women and heterosexual men in 2019 than in
2011. The rate was higher among people living in areas of greater
socio-economic disadvantage, and also for Indigenous women and
women who inject drugs.

The implications: Screening people for syphilis in reproductive
health and alcohol and drug services is important, as is attention to
the social determinants of syphilis risk. /

almost quadrupled during the past decade in Australia,

from 1332 notifications in 2011 to 5248 in 2020." Similar
rises have been reported in Canada,’ the United Kingdom,3 the
United States,” Europe,” and Asia.®” Syphilis is infectious during
the first two years after infection, particularly during its primary
and secondary stages; the sexual contact transmission risk is as
high as 50%.° Untreated infectious syphilis increases the risk of
human immunodeficiency virus (HIV) infection” and can have
serious effects in pregnant women, including stillbirth and
miscarriage.'” As no vaccine is available, syphilis control largely
depends upon consistent condom use and early diagnosis and
treatment.”

The annual number of notifications of infectious syphilis has

In Australia, the infectious syphilis notification rate has
generally been highest among urban men who have sex with
men' and Aboriginal and Torres Strait Islander people in
regional and remote areas.”” More recently, the number of
syphilis notifications for women has risen, from 195 in 2014 to
945 in 2020." This rise suggests that heterosexual transmission
is increasing, and also raises concerns about the risk of
transmission during pregnancy; 32 cases of congenital syphilis
were notified during 2020 and 2021."

Factors that may contribute to more notifications of syphilis in
heterosexual people include changes in testing patterns, sexual
practices, and patterns of connection between communities
in which syphilis is more prevalent." Infection may also be
associated with social conditions"” in which inequities related
to social identity (gender, ethnic background, socio-economic
status) and institutional and societal structures (poverty, racism,
restricted health care access) interact, placing certain subgroups

"The Kirby Institute, Sydney, NSW. 2 Australian Human Rights Institute, Sydney, NSW. 3 The University of Queensland, Brisbane, QLD. “ Centre for Population Health, Burnet Institute,
Melbourne, VIC. *Melbourne Sexual Health Centre, Alfred Health, Melbourne, VIC. ® Central Clinical School, Monash University, Melbourne, VIC.” New South Wales Ministry of Health, Sydney, /
NSW. & Sydney Sexual Health Centre, Sydney Hospital, Sydney, NSW. ? University of New South Wales, Sydney, NSW. ° South Eastern Sydney Local Health District, Sydney, NSW. " Hunter New
England Sexual Health Pacific Clinic, Newcastle, NSW. 2St John of God Mount Lawley Medical Centre, Perth, WA. 2 South Western Sydney Local Health District, Sydney, NSW. ™ National \_
Aboriginal Community Controlled Health Organisation, Canberra, ACT. ® The Burnet Institute, Melbourne, VIC. Ded acarter@kirby.unsw.edu.au = doi: 10.5694/mja2.51864

, Hamish McManus', James S Ward?, Tobias Vickers', Jason Asselin®, Greta Baillie', Eric PF Chow>® @ |
Marcus Y Chen®, Christopher K Fairley">®, Christopher Bourne”, Anna McNulty®?, Phillip Read"'°, Kevin Heath'®, Nathan Ryder,
Jenny McCloskey ", Christopher Carmody ", Heather McCormack’

'.') Check for updates

, Kate Alexander™, Dawn Casey', Mark Stoove™,

Abstract

Objectives: To examine changes in the positive infectious syphilis
test rate among women and heterosexual men in major Australian
cities, and rate differences by social, biomedical, and behavioural
determinants of health.

Design, setting: Analysis of data extracted from de-identified
patient records from 34 sexual health clinics participating in

the Australian Collaboration for Coordinated Enhanced Sentinel
Surveillance of Sexually Transmissible Infections and Blood Borne
Viruses (ACCESS).

Participants: First tests during calendar year for women and
heterosexual men aged 15 years or more in major cities who
attended ACCESS sexual health clinics during 2011-2019.

Main outcome measures: Positive infectious syphilis test rate;
change in annual positive test rate.

Results: 180 of 52221 tested women (0.34%) and 239 of 36 341
heterosexual men (0.66%) were diagnosed with infectious syphilis.
The positive test rate for women was 1.8 (95% confidence interval
[C1], 0.9-3.2) per 1000 tests in 2011, 3.0 (95% Cl, 2.0-4.2) per 1000
tests in 2019 (change per year: rate ratio [RR], 1.12; 95% Cl, 1.01-1.25);
for heterosexual men it was 6.1 (95% Cl, 3.8-9.2) per 1000 tests in
2011 and 7.6 (95% Cl, 5.6-10) per 1000 tests in 2019 (RR, 1.10; 95%
Cl,1.03-1.17). In multivariable analyses, the positive test rate was
higher for women (adjusted RR [aRR], 1.85; 95% Cl, 1.34-2.55) and
heterosexual men (aRR, 2.39; 95% Cl, 1.53-3.74) in areas of greatest
socio-economic disadvantage than for those in areas of least socio-
economic disadvantage. It was also higher for Indigenous women
(aRR, 2.39; 95% Cl, 1.22-4.70) and for women who reported recent
injection drug use (aRR, 4.87; 95% Cl, 2.18-10.9) than for other
women; it was lower for bisexual than heterosexual women (aRR,
0.48;95% Cl, 0.29-0.81) and for women who reported recent sex
work (aRR, 0.35;95% Cl, 0.29-0.44). The positive test rate was
higher for heterosexual men aged 40-49 years (aRR, 2.11;95% Cl,
1.42-3.12) or more than 50 years (aRR, 2.36; 95% (I, 1.53-3.65) than
for those aged 15-29 years.

Conclusion: The positive test rate among both urban women and

heterosexual men tested was higher in 2019 than in 2011. People who

attend reproductive health or alcohol and drug services should be
&outinely screened for syphilis.

of people at greater risk of synergistic epidemics (syndemics).”® In
Canada, for example, large proportions of women with infectious
syphilis reported concurrent social and health problems, such as
housing instability, income assistance, and mental illness.”

To inform strategies for preventing syphilis in heterosexuals
in Australia, we examined in changes in the positive infectious
syphilis test rate among women and heterosexual men in
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| o biomedical factors: contact with a person with a sexually

major Australian cities. We were particularly interested in
examining differences between women and heterosexual men,
as well as differences within gender groups according to social,
biomedical, and behavioural determinants of health.

Method

We analysed data extracted by the Australian Collaboration
for Coordinated Enhanced Sentinel Surveillance of Sexually
Transmissible Infections and Blood Borne Viruses (ACCESS;
accessproject.org.au).” We included data for the period 1
January 2011 — 31 December 2019 retrospectively extracted
from de-identified patient records from 34 sexual health
clinics (some services include several clinics; Queensland:
Gold Coast Sexual Health; New South Wales: Coffs Harbour
Sexual Health Clinic, Far West NSW Sexual Health [Broken
Hill, Dareton], Hunter New England Sexual Health Service,
Lismore Sexual Health, Liverpool Sexual Health Clinic,
Nepean and Blue Mountains Sexual Health Clinic [Katoomba],
Royal Prince Alfred Hospital Community Health Sexual
Health Service [Sydney], Sydney Sexual Health Centre
(Sydney Hospital), Western NSW Sexual Health [Bourke,
Dubbo, Orange, Lightning Ridge], Western Sydney Sexual
Health Clinic [Parramatta]; Victoria: Melbourne Sexual Health
Centre; Western Australia: South Terrace Clinic [Fremantle]).
Data from fourteen further clinics were not included because
they were incomplete. We did not assess testing during the
coronavirus disease 2019 (COVID-19) pandemic period because
syphilis testing of asymptomatic people declined during this
period. Patient details in records from different clinics were
probabilistically linked using GRHANITE software.'®

Study population

The study population comprised women and heterosexual men
aged 15 years or more who lived in major Australian cities and
had attended a participating sexual health clinic during the study
period. Gender information was collected from participants at
all clinics during patient registration. We excluded people who
reported being intersex (99 people) or transgender (555 people),
as well as those whose sex was unknown (twelve people),
because their numbers were too small for meaningful analysis.

We defined heterosexual men as men who reported they had had
sexual contact only with women during the preceding twelve
months, and bisexual women as women who reported sex with
both men and women during the preceding twelve months.

We examined the following health determinants:

e socio-demographic factors: age, gender, Indigenous status,
country of birth (Australia, overseas), and culturally and
linguistically diverse background (people born in any country
other than Australia, New Zealand, Canada, Ireland, South
Africa, the United States, and the United Kingdom);

socio-economic factors: Socio-Economic Indexes for Areas
(SEIFA) Index of Relative Socio-Economic Advantage and
Disadvantage (IRSAD) centiles;"’

e behavioural factors: injecting drug use in the past twelve
months; for women only: commercial sex work in the past
twelve months and sexual orientation (based on gender of
non-paying sexual partners during the past twelve months);
and

transmitted infection.

Outcome

The primary outcome was the infectious syphilis positive test
rate; that is, the proportion of test results (restricted to the first
test in each calendar year for an individual) that led to the
diagnosis of primary, secondary, or early latent syphilis (less
than two years since infection). We selected this outcome rather
than syphilis incidence because repeated testing for sexually
transmitted infections is uncommon among heterosexual
people. We included only the first test in a calendar year for each
person because people at particular risk may present for testing
and be diagnosed more than once within a calendar year. The
positive result rate for first tests reflects disease prevalence in
the tested population, and is less subject to detection bias caused
by differences in rates derived from data that include repeated
testing of people from populations at higher risk.

Statistical analysis

We estimated the positive test rate by year (per 1000 persons
tested, with 95% confidence interval [CI]) for women and
heterosexual men separately, and estimated the annual changein
rate (as rate ratios [RRs] with 95% Cls) using Poisson regression.
We used robust variance estimation, adjusted for intra-
clinic correlation of repeated measures using random effects.
Negative binomial models were used if data overdispersion or
non-convergence was apparent.

We assessed differences in positive test rate by characteristic
in bivariate trend models adjusted for time (reported as RRs
with 95% ClIs); interactions of risk factors with trend were also
investigated. We then undertook analyses in multivariable
Poisson regression models (adjusted for all other variables and
for time and for the interaction between “time” and “culturally
and linguistically diverse”); results are reported as adjusted RRs
(aRRs) with 95% Cls.

For multivariable analyses, multicollinearity was assessed
by inspecting the correlation matrix for all highly correlated
variables (r greater than 0.7) and examining variance inflation
factors and the condition index (variance inflation factors greater
than 4 or condition index greater than 30 deemed potentially
problematic), as well as variance decomposition (more than
one covariate with decomposition proportion greater than 0.80
deemed potentially problematic®). No collinearity was detected.

All analyses were undertaken in Stata 15.1 for Windows.

Ethics approval

The human research ethics committees of the Alfred Hospital
(248/17), the Northern Territory Department of Health and
Menzies School of Health (08/47), the University of Tasmania
(H0016971), the Aboriginal Health and Medical Research Council
(NSW; 1099/15), and St. Vincent’s Hospital (08/051) approved the
study, as did the Central Australian Human Research Ethics
Committee (19-3355), ACON (2015/14), the Victorian AIDS
Council and Thorne Harbour Health (VAC REP 15/003), and the
Western Australian Aboriginal Health Ethics Committee (885).
Individual patient consent was not required for our analysis of
de-identified data collected for public health surveillance.

Results

Of 144468 people (85772 women, 58696 heterosexual men)
from major cities who attended ACCESS sexual health clinics
during 20112019, 88562 (61%) were tested for syphilis (61%).
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1 Characteristics of women and heterosexual men in major Australian cities at
their first infectious syphilis tests in a calendar year at participating ACCESS
sexual health clinics, 2011-2019

Characteristic Women Heterosexual men

Number of people 52221 36341

Socio-demographic and economic factors

Age group (years)

15-29 30107 (57.6%) 16 084 (44.3%)
30-39 15216 (29.1%) 12088 (33.3%)
40-49 5006 (9.6%) 4487 (12.4%)
50 or older 1892 (3.6%) 3682 (10.1%)

Indigenous status
Aboriginal or Torres Strait Islander 533 (1.0%) 375 (1.0%)
Non-Indigenous 51688 (99.0%) 35966 (99.0%)

Culturally or linguistically diverse background
No 29 029 (55.6%) 25 474 (70.1%)
Yes 23192 (44.4%) 10 867 (29.9%)

Arrival in Australia
Born in Australia 19981(38.3%) 19986 (55.0%)
Less than two years 17 471 (33.5%) 6431 (17.7%)
Two to less than five years 7617 (14.6%) 3389 (9.3%)
Five years or more 7152 (13.7%) 6535 (18.0%)

Socio-economic status (IRSAD centile)

81-100 [least disadvantage] 22878 (43.8%) 14718 (40.5%)
41-80 21540 (41.2%) 14353 (39.5%)
0-40 [greatest disadvantage] 7803 (14.9%) 7270 (20.0%)

Behavioural factors

Injection drug use in the past twelve months
No 51121 (97. 9%) 35256 (97.0%)
Yes 1100 (2.1%) 1085 (3.0%)

Sexual orientation
Heterosexual 32762 (62.7%) —
Homosexual 649 (1.2%) —
Bisexual 3999 (7.7%) —
Missing data 14 811 (28.4%) —

Sex work in the past twelve months
No 39351 (75.4%) —

Yes 12870 (24.6%) —

Biomedical factor

Contact with person with a sexually

transmissible infection
No 49 401 (94.6%) 33780 (93.0%)
Yes 2820 (5.4%) 2561(7.1%)

ACCESS = Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of Sexually Transmissible

Infections and Blood Borne Viruses; IRSAD = Index of Relative Socio-Economic Advantage and Disadvantage.” @

The median age of the 52221 women was 28 years (interquartile
range [IQR], 24-34 years), that of the 36341 men was 31 years
(IQR, 25-38 years); 908 people were Aboriginal or Torres
Strait Islander people (1.0%). The proportion of women

with culturally or linguistically diverse
backgrounds was larger than for men (44.4%
v 299%), as was the proportion who had
arrived in Australia less than two years ago
(33.5% v 17.7%). Injecting drug use during
the past twelve months was reported by 1100
women (2.1%) and 1085 men (3.0%). A total of
12870 women reported paid sex work during
the preceding twelve months (24.6%); 32762
women described themselves as heterosexual
(62.7%), 649 as homosexual (1.2%), and 3999
as bisexual (7.7%). Contacts with people
with sexually transmitted infections were
reported by 2820 women (5.4%) and 2561
heterosexual men (7.1%) (Box 1).

Change in positive test rates, 2011-2019

During 2011-2019, 180 women (0.34%) and 239
heterosexual men (0.66%) were diagnosed with
infectious syphilis. For women, the positive
test rate was 1.8 (95% CI, 0.9-3.2) per 1000 tested
in 2011 and 3.0 (95% CI, 2.0-4.2) per 1000 tested
in 2019 (change per year: RR, 1.12; 95% CI, 1.01-
1.25); for heterosexual men it was 6.1 (95% CI,
3.8-9.2) per 1000 tested in 2011, and 7.6 (95% CL,
5.6-10) per 1000 tested in 2019 (RR, 1.10; 95% CI,
1.03-1.17) (Box 2, Box 3).

For women, the largest changes in the positive
test rate were for those who reported injecting
drug use during the past twelve months (from
7.2[95% CI, 6.9-21] to 28 [95% CI, 3.4-52] per 1000
women tested), Australian-born women (from
2.3 [95% CI, 0.5-4.2] to 5.9 [95% CI, 3.5-8.3] per
1000 women tested), and Aboriginal and Torres
Strait Islander women (from 19 [95% CI, 18-56]
to 47 [95% CI, 1-93] per 1000 women tested). For
heterosexual men, the largest changes were for
those who reported injecting drug use during
the past twelve months (from 6.0 [95% CI, 3.6—
6.6] to 19 [95% CI, 2.5-41] per 1000 men tested)
and Australian-born men (from 54 [95% CI,
2.3-8.5] to 11 [95% CI, 7.7-15] per 1000 men
tested) (Supporting Information, figures 1 to 7).

Positive test rates by characteristic

In multivariable analyses, the positive test
rate was higher for women (aRR, 1.85; 95% CI,
1.34-2.55) and heterosexual men (@aRR, 2.39;
95% CI, 1.53-3.74) from areas of greatest socio-
economic disadvantage than for those from
areas of least disadvantage. It was higher for
Indigenous than non-Indigenous women (aRR,
2.39; 95% CI, 1.22-4.70) and for women who
reported injecting drug use during the past
twelve months (aRR, 4.87; 95% CI, 2.18-10.9);
it was lower for bisexual than heterosexual
women (@aRR, 0.48; 95% CI, 0.29-0.81) and for
women who reported sex work during the past
twelve months (aRR, 0.35; 95% CI, 0.29-0.44).

The positive test rate was higher for heterosexual men aged
40-49 years (aRR, 2.11; 95% CI, 1.42-3.12) or more than 50 years
(@RR, 2.36; 95% CI, 1.53-3.65) than for men aged 15-29 years. At
the start of the analysis period (2011), the positive test rate was \_
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2 Diagnoses of syphilis at first tests in calendar year for women and heterosexual men in major Australian cities during consultations
in participating ACCESS sexual health clinics, 2011-2019*
Women Heterosexual men
Positive tests/ Number per 1000 tests Positive tests/ Number per 1000 tests
Year all tests (95% ClI) all tests (95% ClI)
2011 11/6054 (0.18%) 1.8(0.9-3.2) 22/3631(0.61%) 61(3.8-9.2)
2012 8/6364 (0.1%) 1.3(0.5-2.5) 9/4233 (0.2%) 21(1.0-4.0)
2013 16/6891(0.23%) 2.3(13-3.8) 22/4477 (0.49%) 4.9 (31-7.4)
2014 12/7540 (0.16%) 1.6 (0.8-2.8) 19/4868 (0.39%) 3.9 (2.4-6)
2015 13/7709 (0.17%) 17(0.9-2.9) 26/4563 (0.57%) 57(3.7-8.3)
2016 22/7706 (0.29%) 2.9 (1.8-4.3) 25/4921 (0.51%) 51(3.3-7.5)
2017 32/8274 (0.39%) 3.9(26-5.5) 29/5091 (0.57%) 57(3.8-8.2)
2018 34/9892 (0.34%) 3.4 (2.4-4.8) 37/6425 (0.58%) 5.8 (41-7.9)
2019 32/10756 (0.30%) 3.0(2.0-4.2) 50/6612 (0.76%) 7.6 (5.6-10)
ACCESS = Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of Sexually Transmissible Infections and Blood Borne Viruses; Cl = confidence interval.
* Positive test results/total number of first time clinic attenders tested. @

higher for women (aRR, 3.72; 95% CI, 1.41-9.81) but not men from
culturally and linguistically diverse backgrounds (aRR, 2.29; 95%
CI, 0.81-6.42). The rate of infectious syphilis among people from
culturally and linguistically diverse backgrounds did not change
during 2011-2019, but increased by 21% among people without
culturally and linguistically diverse backgrounds (Box 4).

Discussion

We found that infectious syphilis positive test rates (first tests in
calendar year only) for women and heterosexual men tested in
ACCESS sexual health clinics in major Australian cities increased
during 2011-2019. The rate was higher for Aboriginal or Torres
Strait Islander women, women living in lower socio-economic
status areas, and women who reported recent injecting drug
use than for other tested women, and for men living in lower
socio-economic status areas or aged 40 years or more than for
other tested heterosexual men. These findings suggest that the
rise in syphilis notifications among women and heterosexual
men in Australia is influenced by social and other health-related
conditions, indicating that a syndemic approach to treatment
and prevention would be useful.'

The positive test rate was about twice as high for both
heterosexual men and women living in areas of greatest
disadvantage than for those in areas of least disadvantage. In
Canada, large proportions of women diagnosed with syphilis
reported negative social conditions, including housing
instability and need for income assistance.”” Injection drug
use was not frequent among the people in our study, but was
associated with higher positive test rates among women. This
finding is consistent with a report of the elevated risk of sexually
transmitted infections for women in heterosexual relationships
in which injection drugs are used.”'

The positive test rate was higher for Indigenous than non-
Indigenous women, but the magnitude of the difference was
reduced by adjustment for other factors, suggesting that other
social determinants of health included in our model increase
the risk of sexually transmitted infection risk for Aboriginal and
Torres Strait Islander women. Sexual health differences between
Indigenous and non-Indigenous Australians are linked with
| adverse social conditions that can exacerbate structural obstacles

./ to health care, such as intergenerational trauma, substance use,

3 Positive syphilis test rate for women and heterosexual men in
major Australian cities for first tests in calendar year at
participating ACCESS sexual health clinics, 2011-2019*

20 7

A Women
@ Men

Positive test rate, per 1000 people tested
o
1

I
2011 2012 2013 2014 2015 2016 2017 2018 2019

Year

ACCESS = Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of
Sexually Transmissible Infections and Blood Borne Viruses.

* Scatter plot: calculated annual positive test rate. Line plot: fitted annual rate of change,
adjusted for patient-level random effects and time, with 95% confidence region. ¢

mental illness, poverty, incarceration, and social exclusion.”> We
similarly found that the positive test rate was higher for women
with culturally or linguistically diverse backgrounds at the start
of the analysis and across the study period.

The higher positive test rates for heterosexual men over 40 years
of age than for younger men could be related to differences
in travel opportunities for older men and in condom use in
countries where the prevalence of syphilis is high, as was also
reported for gonorrhoea and HIV infection in the 1990s.”**

Finally, sex work was not associated with higher positive test
rates in women, challenging popular perceptions of risk. This
finding is, however, consistent with the report that the prevalence
of sexually transmitted infections in Victoria is extremely low
among female sex workers who are tested regularly.” As 25% of
the women in our study reported sex work during the preceding
twelve months, and the positive test rate for this subgroup
was lower than for other women, the increase in prevalence of
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Characteristic

Women

4 Positive infectious syphilis test rate at first tests in calendar year for women and heterosexual men in major Australian cities at
participating ACCESS sexual health clinics, 2011-2019, by characteristic: univariable and multivariable Poisson regression models*

Heterosexual men

Rate ratio’ (95% Cl)

Adjusted rate ratio

(95% CIy*

Rate ratio’ (95% Cl)

Adjusted rate ratio

(95% CI)®

Time (per year)
Socio-demographic and economic factors
Age group (years)
15-29
30-39
40-49
50 or more
Indigenous Australian
Socio-economic status (IRSAD centile)
81-100 [least disadvantage]
41-80
0-40 [greatest disadvantage]
Culturally or linguistically diverse background
Arrival in Australia
Born in Australia
Less than two years
Two to less than five years
Five years or more
Behavioural factors
Injecting drug use in the past twelve months
Sexual orientation
Heterosexual
Homosexual
Bisexual
Missing data
Sex work in the past twelve months
Biomedical factors

Contact with person with a sexually

112 (1.00-1.25)

]
0.98 (0.56-1.72)
1.40 (0.95-2.06)
137 (0.63-2.96)
419 (2.36-7.43)

]
0.87 (0.67-1.14)
2.01(1.37-2.93)
0.61(0.27-1.37)

1
0.28 (010-0.74)
0.36 (0.16-0.84)
0.48 (0.21-1.07)

575 (2.94-11.3)

1
1.03 (0.44-2.39)
0.53(0.33-0.84)
0.80 (0.50-1.29)
0.36 (0.28-0.46)

4.50 (3.45-5.88)

1.21(1.06-1.37)

]
1.00 (0.53-1.90)
127 (0.93-175)
121(0.63-3.39)
239 (1.22-4.70)

]
0.89 (0.65-1.21)
1.85 (1.34-2.55)
372 (1.41-9.81)

1
0.24 (0.09-0.64)
0.33(015-0.73)
0.41(0.20-0.84)

4.87(218-10.9)

1
0.83(0.31-2.23)
0.48 (0.29-0.81)
0.96 (0.58-1.59)
0.35(0.29-0.44)

4.09 (316-5.29)

110 (1.04-117)

1
1.41(0.80-2.49)
2.58 (1.42-4.70)
2.85 (1.66-4.90)
0.69 (0.20-2.42)

1
1.39 (0.99-1.94)
2.57 (1.44-4.57)
0.75 (0.47-1.21)

1
0.33 (0.24-0.46)
0.22 (0.08-0.62)

0.75 (0.66-0.85)

2.33(1.01-5.37)

1.33(0.82-2.16)

147 (1.09-1.25)

1
132 (0.82-2.11)
211 (1.42-312)
236 (1.53-3.65)
0.49 (0.15-1.61)

1
1.37 (1.02-1.85)
239 (1.53-3.74)
228 (0.81-6.41)

1
0.39 (0.32-0.47)
0.24 (0.11-0.54)

0.62 (0.50-0.78)

1.96 (1.00-3.87)

1.52 (0.94-2.48)

transmissible infection

Relative Socio-Economic Advantage and Disadvantage.”

background” and “time” (rate ratio, 0.86; 95% Cl, 0.74-0.99). ®

ACCESS = Australian Collaboration for Coordinated Enhanced Sentinel Surveillance of Sexually Transmissible Infections and Blood Borne Viruses; Cl = confidence interval; IRSAD = Index of

* Bivariate models include an independent time covariate, except for “culturally or linguistically diverse background”, which included a time interaction covariate. T Models were adjusted
for time (per year). All covariates were tested for interaction with time; this was statistically significant only for the “culturally and linguistically diverse” variable. ¥ Adjusted for all other
variables in this table; adjusted for “time” (rate ratio, 1.21; 95% Cl, 1.06-1.37); and adjusted for interaction of “culturally or linguistically diverse background” and “time” (rate ratio, 0.82;
95% Cl, 0.71-0.95). § Adjusted for all other variables in this table; adjusted for “time” (rate ratio, 1.17; 95% Cl, 1.09-1.25); and adjusted for interaction of “culturally or linguistically diverse

infectious syphilis in the general female population is probably
greater than we estimated.

Limitations

First, generalising our findings beyond the sentinel urban
settings we assessed should be cautious. Analysing results for
first tests reduce the bias associated with repeat testing of people
with higher sexually transmitted infection risks, but risk in our
study group will be different from that of the general population.
Second, as only incomplete data were available for behavioural
factors such as number of sexual partners and condom use, we did
not include these variables in our analyses. Third, as we did not

include cases identified in general practices, because these services
do not report syphilis stage, we may have underestimated case
numbers. However, many people with syphilis seen in general
practice would be referred to sexual health clinics for treatment
or contact management, and would be included in our analysis
because it is standard practice to re-test if there is a considerable
lag between general practice testing and presentation to the sexual
health clinic; if re-testing is not undertaken, a clinical diagnostic
code would flag the case. We excluded syphilis testing of people
with similar clinical symptoms if they were tested only for
other sexually transmitted infections. Fourth, the proportion of
Aboriginal and Torres Strait Islander people in our analysis was
lower than their proportion in major cities, and the corresponding
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findings should be interpreted with caution. Finally, we did not
include other factors required for a more in-depth syndemic
analysis, such as housing, mental health, and violence.

Conclusions

We found that first-test diagnoses of infectious syphilis in women
and heterosexual men tested in major cities in Australia increased
during 20112019, and that the positive test rate differed by social
and other health-related factors. Testing for syphilis, timely
treatment, and contact management for urban heterosexuals
should be increased. Health care practitioners should consider
syphilis screening (at least twice) of all pregnant women
(particularly those with risk factors), syphilis screening in alcohol
and drug services, and integrating syphilis testing into all sexually
transmitted infection screening. As social and structural factors
can hinder access to conventional health care, outreach point-
of-care rapid tests may be more appropriate for Aboriginal and
Torres Strait Island communities, people in socio-economically
disadvantaged areas, and people who inject drugs.”® Sexually
transmitted infection care should be integrated into community-
led and culturally safe services to meet the psychosocial needs of
heterosexuals at risk of syphilis in Australia.

Acknowledgements: ACCESS receives funding from the Australian Department of
Health (agreement 4-EOAZC3Q) and the governments of New South Wales, Victoria,

the Northern Territory, Western Australia, and the Australian Capital Territory.
Funding is also provided by the BBV & STI Research, Intervention and Strategic
Evaluation (BRISE) program at the Kirby Institute, a National Health and Medical
Research Council (NHMRC) project grant (APP1082336), an NHMRC partnership
grant (GNT1092852), and the Prevention Research Support Program funded by the
New South Wales Ministry of Health.

We thank the following clinic staff for providing data for this study: Maree
O’'Sullivan (Gold Coast Sexual Health, Gold Coast), David Smith (Lismore Sexual
Health), Afrizal Afrizal (Melbourne Sexual Health Centre, Melbourne),

Eva Jackson (Nepean and Blue Mountains Sexual Health Clinic, Katoomba),

Lewis Marshall (South Terrace Clinic, Fremantle), David Templeton (RPA Hospital
Sexual Health Clinic, Sydney), Heng Lu (Sydney Sexual Health Centre, Sydney);
David Lewis (Western Sydney Sexual Health Clinic, Parramatta), Kim Grant
(Western NSW Sexual Health [Bourke, Dubbo, Orange, Lightning Ridge], and Jo
Lenton (Far West NSW Sexual Health [Broken Hill and Dareton] Sexual Health Clinics,
Sydney); and Douglas IR Boyle (GRHANITE) and CaraData for their help with data
extraction.

Open access: Open access publishing facilitated by University of New South Wales,
as part of the Wiley - University of New South Wales agreement via the Council of
Australian University Librarians.

Competing interests: No relevant disclosures. M

Received 25 July 2022, accepted 2 November 2022

© 2023 The Authors. Medical Journal of Australia published by John Wiley & Sons Australia,
Ltd on behalf of AMPCo Pty Ltd.

This is an open access article under the terms of the Creative Commons Attribution License,
which permits use, distribution and reproduction in any medium, provided the original work
is properly cited.

=y

transmissible infections in Australia: annual
surveillance report 2021. Sydney: Kirby Institute,
UNSW Sydney, 2022. https://kirby.unsw.edu.au/

report/asr2021 (viewed Sept 2022). 91: 217-226.

2 AhoJ, Lybeck C, Tetteh A, et al. Rising syphilis 11 Stamm LV. Global challenge of antibiotic-
resistant Treponema pallidum. Antimicrob
Agents Chemother2010; 54: 583-589.

3 Simms |, Fenton KA, Ashton M, et al. The re- 12 Bright A, Dups J. Infectious and congenital
syphilis notifications associated with an 20 Fox). Applied regression analysis and generalized
ongoing outbreak in northern Australia.

Commun Dis Intell Q Rep 2016; 40: E7-E10.

4 Centers for Disease Control and Prevention. 13 Kirby Institute. Australia’s annual sexual 2
health check up: STlIs are mostly down, but
reductions in testing could be the cause [media
release]. 8 Dec 2022. https://www.health.gov.
au/sites/default/files/documents/2022/08/ 22 Bell S, Aggleton P, Ward J, Maher L. Sexual
national-syphilis-surveillance-quarterly-
report-jan-to-mar-2022.pdf (viewed Sept

rates in Canada, 2011-2020. Can Commun Dis
Rep2022; 48: 52-60.

emergence of syphilis in the United Kingdom:
the new epidemic phases. Sex Transm Dis 2005;
32:220-226.

Sexually transmitted disease surveillance 2018.
Oct 2019. https://www.cdc.gov/std/stats18/STDSu
rveillance2018-full-report.pdf (viewed Aug 2021).

5 European Centre of Disease Prevention and
Control. Syphilis and congenital syphilis in Europe:
areview of epidemiological trends (2007-2018)

and options for response. July 2019. https://www. 2022).

Kirby Institute. HIV, viral hepatitis and sexually 10 Gomez GB, Kamb ML, Newman LM,

et al. Untreated maternal syphilis and adverse
outcomes of pregnancy: a systematic review
and meta-analysis. Bull World Health Org 2013; 19 Australian Bureau of Statistics. Socio-Economic

18 Boyle DIR. Middleware supporting next
generation data analytics in Australia. Stud
Health Technol Inform 2015; 216:1019.

Indexes for Areas (SEIFA), Australia, 2016

(ABS catalogue no. 2033.0.55.001). 27 Mar 2018.
https://www.intelia.com.au/wp-content/
uploads/2020/09/SEIFA-2016-Technical-Paper.
pdf (viewed Oct 2022).

linear models. Third edition. Los Angeles: Sage
Publications, 2015.

Campbell ANC, Tross S, Dworkin SL, et al.
Relationship power and sexual risk among
women in community-based substance abuse
treatment. / Urban Health2009; 86: 951-964.

Py

agency, risk and vulnerability: a scoping review
of young Indigenous Australians’ sexual health.
] Youth Stud 2017;20: 1208-1224.

ecdc.europa.eu/sites/default/files/documents/Syphi 14 Kojima N, Klausner ]D. An update on the global 23 Donovan B, Bek MD, Pethebridge AM, Nelson NJ.

lis-and-congenital-syphilis-in-Europe.pdf (viewed

Aug 2021). 2018; 5: 24-38.

6 Takahashi T, Arima Y, Yamagishi T, et al. Rapid 15 Willemsma K, Barton L, Stimpson R, et al.
Characterizing female infectious syphilis cases 24 Phillips TR, Fairley CK, Chen MY, et al. Risk
in British Columbia to identify opportunities for
optimization of care. Can Commun Dis Rep 2022;

increase in reports of syphilis associated with
men who have sex with women and women
who have sex with men, Japan, 2012 to 2016. Sex

Transm Dis 2018; 45:139-143. 48: 68-75.

epidemiology of syphilis. Curr Epidemiol Rep

Heterosexual gonorrhoea in central Sydney:
implications for HIV control. Med ] Aust1991; 154:
175-180.

factors for urethral gonorrhoea infection among
heterosexual males in Melbourne, Australia:
2007-17. Sex Health 2019; 16: 508-513.

7 Tucker |D, Cohen MS. China’s syphilis epidemic: 16 Singer M. Introduction to syndemics: a critical 25 Chow EPF, Williamson DA, Fortune R, et al.

epidemiology, proximate determinants of spread,
and control responses. Curr Opin Infect Dis 20171,

systems approach to public and community
health. New York: John Wiley & Sons, 2009.

Prevalence of genital and oropharyngeal
chlamydia and gonorrhoea among female sex

2‘_“ 50-55. - 17 Callander D, Moreira C, El-Hayek C, workers in Melbourne, Austr_alia, 2015-2017:
8 Eickhoff CA, Decker CF. Syphilis. Dis Mon 2016; et al. Monitoring the control of sexually need for oropharyngeal testing. Sex Trans Inf
62:280-286. 2019; 95: 398-401.

9 Wu MY, Gong HZ, Hu KR, et al. Effect of syphilis
infection on HIV acquisition: a systematic review
and meta-analysis. Sex Transm Inf2021; 97:

525-233. 2018;7: e11028.

transmissible infections and blood-
borne viruses: protocol for the Australian 26 Tucker |D, BuJ, Brown LB, et al. Accelerating
Collaboration for Coordinated Enhanced

Sentinel Surveillance (ACCESS). JMIR Res Protoc

worldwide syphilis screening through rapid
testing: a systematic review. Lancet Infect Dis
2010;10:381-386. ®

\ . .
28 ) Supporting Information

./ Additional Supporting Information is included with the online version of this article.

85U80|7 SUOWWID 3A .0 (ol (dde aup Aq pausenob afe sajonse VO @sn JO Sa|nJ Joj A%eiq)T8uljuO A3|IM UO (SUORIPUOO-pUe-SLLRY/LI0D A8 1M A1 1 BUlUO//:SANY) SUORIPUOD pue swie | 8y} 88s *[£202/70/2T] uo AriqiTauluo Ae|im ‘Aisieniun uemoDd yip3 Aq v98TS Ze /695 0T/I0p/wiod A8 | Azeiq1jpuljuo//Sdny woly pepeolumod ‘G ‘€202 ‘2L6S92ET


http://creativecommons.org/licenses/by/4.0/
https://kirby.unsw.edu.au/report/asr2021
https://kirby.unsw.edu.au/report/asr2021
https://www.cdc.gov/std/stats18/STDSurveillance2018-full-report.pdf
https://www.cdc.gov/std/stats18/STDSurveillance2018-full-report.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Syphilis-and-congenital-syphilis-in-Europe.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Syphilis-and-congenital-syphilis-in-Europe.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Syphilis-and-congenital-syphilis-in-Europe.pdf
https://www.health.gov.au/sites/default/files/documents/2022/08/national-syphilis-surveillance-quarterly-report-jan-to-mar-2022.pdf
https://www.health.gov.au/sites/default/files/documents/2022/08/national-syphilis-surveillance-quarterly-report-jan-to-mar-2022.pdf
https://www.health.gov.au/sites/default/files/documents/2022/08/national-syphilis-surveillance-quarterly-report-jan-to-mar-2022.pdf
https://www.health.gov.au/sites/default/files/documents/2022/08/national-syphilis-surveillance-quarterly-report-jan-to-mar-2022.pdf
https://www.intelia.com.au/wp-content/uploads/2020/09/SEIFA-2016-Technical-Paper.pdf
https://www.intelia.com.au/wp-content/uploads/2020/09/SEIFA-2016-Technical-Paper.pdf
https://www.intelia.com.au/wp-content/uploads/2020/09/SEIFA-2016-Technical-Paper.pdf

	Infectious syphilis in women and heterosexual men in major Australian cities: sentinel surveillance data, 2011–­2019
	Abstract
	Method
	Study population
	Outcome
	Statistical analysis
	Ethics approval

	Results
	Change in positive test rates, 2011–­2019
	Positive test rates by characteristic

	Discussion
	Limitations
	Conclusions

	Acknowledgements: 
	Open access: 
	Competing interests: 
	Anchor 17


