Previous Versions

Version 1: BMJOpen-2010-000004

Population attributable risk for chlamydia in young international travelers (backpackers) and

residents in Australia

Handan Wand!, Rebecca Guy?, Basil Donovan 2 and Anna McNulty23

Final

1t National Centre in HIV Epidemiology and Clinical Research, Sydney, Australia

2 Sydney Sexual Health Centre, Sydney Hospital, Sydney, NSW, Australia

3 School of Public Health and Community Medicine, University of New South Wales, Sydney,

Australia

Short title: Population attributable risk for chlamydia in young people

Page count (including references and tables): 18

Word count — Text: 2237; Abstract: 267 Tables: 4

Corresponding author:



SCorresponding author: Handan Wand, National Centre in HIV Epidemiology and Clinical Research
Faculty of Medicine, University of New South Wales, 45 Beach Street, Coogee, NSW-2034, Sydney, Australia.

Tel: +61 9385 0900, Fax: +61 93850940.

Email addresses: hwand@nchecr.unsw.edu.au

ABSTRACT

Aim: To estimate the population attributable risk (PAR) for Chlamydia trachomatis infection in

young men and women in Sydney, Australia.

Method: Multivariate logistic regression was used to examine the association between
demographic, sexual behavior and other potential risk factors on chlamydia positivity in young
heterosexual international travellers (backpackers) and Australian residents aged <30 years
attending a sexual health clinic. Point and interval estimates of PAR were calculated to quantify the
proportion of chlamydia infections that can theoretically be prevented if a combination of risk

factors is eliminated from a target population.

Results: In males, the PAR associated with inconsistent condom use in the past 3 months was
65% (95%CI:0.56,0.71) in backpackers compared to 50% (95%CI:0.41,0.56) in non-backpackers
and the PAR associated with reporting 2 or more female sexual partners in the past 3 months was
similar between male backpackers and non-backpackers; 33% (95%CI:28-40%) and 36%
(95%Cl1:32-41%), respectively. In females, the PAR associated with inconsistent condom use in the
past 3 months was 51% (95%CI: 42-59%) in backpackers compared to 41% (95%CI:31-51%) in non-

backpackers, and the PAR associated with reporting 2 or more male sexual partners in the past 3



months was 14% (95%CI:11-18%) in backpackers compared to 30% (95%CI:25-37) in non-

backpackers.

Conclusion: These findings suggest that the largest number of chlamydia infections could be
avoided by increasing condom use, particularly in backpackers. Reporting multiple partners was
also associated with a large proportion of infections and should be included in health promotion

strategies.

Introduction

Australia remains a popular destination among young international travelers (backpackers), with
545,000 visiting Australia in 2006 with a mean length of stay of 72 days. Sydney alone hosted
407,000 backpackers [1]. We previously reported that, compared with age-matched non-
backpackers at our clinic, backpackers reported more recent sexual partners and were more likely
to drink at hazardous levels. Similar minorities of each group reported consistent condom use in

the previous 3 months, though backpackers were more likely to be diagnosed with chlamydia [2].

Like many resource-rich countries, Australia has seen increasing notifications of Chlamydia
trachomatis infection: more than doubling between 2002 and 2009, with the greatest burden ef
among young people aged 15-29 years [3,4]. Surveys have found that 35%-40% of sexually active
young people report multiple sexual partners in the past year and 30% report inconsistent condom
use with casual partners [5,6]. In response, there have been social marketing campaigns aimed at
raising awareness about condom use and chlamydia screening among young people [7-9], including

with more targeted campaigns for travelers.



Understanding the risk associated with various sexual behaviours and other factors are important
to ensure health promotion strategies are evidence-based and appropriately targeted. Although
odds ratios (ORs) may be well suited to the assessment of causality, they do not provide
information about the potential impact on disease occurrence by reducing or eliminating various
risk factors. In this paper, we use the population attributable risk (PAR), which takes account of
both the OR of specific risk factors and their prevalence in the population, to provide a quantitative
assessment of the potential impact of reducing a risk factor on disease incidence at a population
level. Instead of the using traditional method of calculating PAR, we used a novel method
described by Spiegelman (2007) [15] and Wand (2009) [16] that adjusts for the effects of other

variables.

METHODS

Study population

The study population consisted of 12,958 young heterosexual men and women aged 18-30 years
who visited the Sydney Sexual Health Centre (SSHC) for the first time during the period of 1998 —

2006 [2].

A patient registration form which captures demographic and behavioural data; including alcohol
and drug use, sex work, sex overseas, sexual behaviour and the reason for attending. These data are
entered into a computerised medical records system. All new patients were offered a test for C

trachomatis by PCR.

Definitions

Heterosexual was defined as sex with the opposite sex only in the past 12 months. Backpacker was

defined as having been born outside of Australia, lived outside of Australia for most of the last 5



years and been in Australia for less than 2 years; or to self identify as a ‘traveler’. Non-backpackers
included all other patients who were less than 30 years old. Hazardous alcohol consumption was
considered to be more than 140 g per week for women and more than 280 g per week for men as
defined by the National Health and Medical Research Council [17]. The following participants were
excluded from both groups; current sex workers, students and men reporting sex with men in the

past year [2].

Statistical analysis

Chlamydia positivity was calculated by the number of positive test results divided by the total
number of test results. Indeterminate chlamydia results were excluded from this calculation.
Univariate and multivariate logistic regression analysis was undertaken to identify factors
independently associated with chlamydia positivity. The multivariate models considered all
variables statistically significant (p<0.05) in the univariate analysis and used forward stepwise

methods.

The following variables were included in the regression model: age group, country of birth, marital
status, employment status, smoking status, hazardous alcohol consumption, history of prior
chlamydia infection, condom use and number of sexual partners in the past 3 months, and sex
overseas (Thailand, other countries, no sex overseas). Separate regression models were established

for male backpackers, male non-backpackers, female backpackers and female non-backpackers.

Population attributable risk

We adapted the method described by Spiegelman [15] and Wand [16] to estimate the PAR. Briefly,
PAR quantifies the potential impact of a risk factor on disease incidence in the population. The PAR
is calculated based on the odds ratio of the association between the risk factor (sexual behaviour)

and the outcome (chlamydia positivity), combined with the prevalence of the risk factor. The PAR



adjusts for the effects of other variables and assumes non-modifiable risk factors are unchanged

(e.g. age, sex).

We estimated the PAR for each risk factor and combinations of risk factors. As the logistic
regression model assumes a multiplicative effect on the odds ratio, the PAR for the combination of

two or more risk factors will usually be less than the sum of the PARs for each risk factor.

All analyses were conducted using SAS software, version 9 (SAS Institute Inc, Cary, NC). Ethical
approval for the study was obtained from the South Eastern Sydney and Illawarra Area Health

Service Human Research Ethics Committee.

RESULTS

There were 12,958 heterosexuals aged 18-30 years who attended SSHC for the first time during the
period 1998-2006; 5,702 (44 %) were backpackers and this proportion increased steadily over time

from 36% in 1998 to 52% in 2006 (p<0.001).

Prevalence of risk factors

Characteristics of the study population are presented by gender in Table 1.

Males:

Compared to male non-backpackers, a significantly (p<0.001) higher proportion of male
backpackers were aged >25 years (58% vs 42%), never married (94% vs 85%), unemployed (27% vs

13%), a current smoker (39% vs 34%), reported excess alcohol consumption (17% vs 5%), reported



3 or more sexual partners in the past 3 months (26% vs 15%), reported sex in Thailand in the past
12 months (22% vs 9%), reported a past chlamydia diagnoses (15% vs 10%) and the reason for
presenting to the clinic was for a STI/HIV screen (41% vs 36%) (Table 1). The same proportion of

male backpackers and non-backpackers reported inconsistent condom use in the past three months

(69%)[2].

Females:

Compared to female non-backpackers, a significantly (p<0.001) higher proportion of female
backpackers were aged < 25 years (63% vs 52%), never married (92% vs 81%), unemployed (26% vs
13%), a current smoker (42% vs 36%), reported excess alcohol consumption (27% vs 14%), reported
two or more sexual partners in the past 3 months (31% vs 22%), sex in Thailand in the past 12
months (7% vs 4%), reported a past chlamydia diagnoses (13% vs 9%) and the reason for presenting
to the clinic was for a STI/HIV screen (24% vs 32%) (Table 1). A significantly lower proportion of
female backpackers reported inconsistent condom use in the past three months (69%) compared to

female non-backpackers (72%, p=0.006)[2].

Risk factors for chlamydia

Among 12,958 young heterosexuals, 731 chlamydia tests were positive, equating to an overall
chlamydia positivity of 6% (95% Confidence Interval (CI):5 %-6%); 8% in male backpackers, 7% in
male non-backpackers, 5% in female backpackers and 3% in female non-backpackers. The
chlamydia positivity increased significantly over time in backpackers: from 5 % (95% CI: 3%-7%) in
1998 t0 12% (95% CI: 10%-14%) in 2006 (p<0.001) and also in non-backpackers; from 3% (95%CI:
2%-4%) in 1998 to 8% (95%CI: 6%-10%) in 2006 (p<0.001). Increasing trends were seen for both

males and females (p<0.001) (data not shown).



Tables 2 and 3provide univariate and multivariate odds ratios for each factor considered in males

and females, respectively.

Males

Independent predictors of chlamydia positivity in male non-backpackers were being aged <25 years
(adjusted odds ratio [AOR]=1.46, 95%CI:1.12-1.89), excess alcohol intake (AOR]=1.65, 95%CI:1.04-
2.61), inconsistent condom use (AOR=1.94, 95%CI:1.38-2.74), reporting 2 (AOR) or 3 or more
sexual partners in the past 3 months (AOR=3.03, 95%CI:2.20,4.18); known sexually transmissible
infection (STT) contact (AOR=3.69, 95%CI:2.42-5.65), and a past chlamydia diagnosis (AOR=1.50,
95%CI:1.03-2.18). Male backpackers had the same independent predictors of chlamydia positivity,

though past chlamydia diagnosis was not significant on multivariate analysis (Table 2).

Females

In female non-backpackers, independent predictors of chlamydia positivity were inconsistent
condom use (AOR=1.78, 95%CI: 1.14-2.76); reporting 3 or more sexual partners in the past 3
months (AOR=3.00, 95%CI:1.89-4.77); and known STI contact (AOR=3.54, 95%CI:2.18-5.74).
Female backpackers had the same independent predictors of chlamydia positivity as female non-

backpackers (Table 3).

Population attributable risk

The partial PARs by gender and backpacker status are shown in Table 4. In males, inconsistent
condom use was associated with the highest PAR, with 65% (95% CI: 0.56-0.71) of the chlamydia
cases attributed to this risk factor among backpackers and 48% (95%CI: 0.41-0.56) of the cases in

non-backpackers. In females, inconsistent condom use was attributed to 51% (95%CI:0.42-0.59) of



the chlamydia cases among backpackers and 41% (95%CI:0.31-0.51) of the cases in non-

backpackers.

Two or more sexual partners in the past 3 months had the second highest PAR, with an estimated
33% (95%CI:0.28-0.40) of the chlamydia cases among male backpackers and 36% (95% CI: 0.32-
0.41) in male non-backpackers attributable to this risk factor. In females, 2 or more sexual
partners in the past 3 months was attributed with an estimated 14% (95%CI: 0.11-0.18) of the

chlamydia cases among backpackers and 30% (95%CI:25-37) of cases in non-backpackers.

When two factors were combined (inconsistent condom use and having 3 or more partners in the
past 3 months) the estimated PAR was 81% (95% CI: 0.73, 0.86) in male backpackers and 71%
(95% CI: 0.65, 0.77) in non-backpackers. In females, the estimated PAR for these two combined
risk factors was 66% (95% CI: 0.54, 0.76) and 63% (95% CI: 0.53, 0.73) among female backpackers

and non-backpackers, respectively.

When all four factors were combined (inconsistent condom use in the past 3 months, having 3 or
more sexual partners in the past 3 months, known STI contact, and previous history of chlamydia
the PAR was 88%, 73%, 76% and 68% among male-backpackers, female-backpackers, male non-

backpackers and female non-backpackers, respectively.

DISCUSSION

PARs that illustrate the impact of risk factors for a disease at a population level has important
implications for prevention policy and practice. In this study we have shown that at the majority of
chlamydia cases in our clinical population were attributable to inconsistent condom use and
multiple sexual partners in the past 3 months. In both males and females, inconsistent condom use

was associated with a greater PAR in backpackers compared to non-backpackers. Conversely in



females, reporting 3 or more male sexual partners in the past 3 months was associated with a

greater PAR in non-backpackers.

Notably, while both a known STI contact and a past chlamydia diagnosis were associated with a
current chlamydial infection they only contributed PARs of 2% to 12% because they were relatively

uncommon risk factors.

The PAR findings suggest that the largest number of chlamydia infections could be avoided by
increasing consistent condom use. In Australia there have been numerous health promotion
strategies involving social marketing in the past ten years which have focused on increasing
condom use, but there is little evidence that they changed behaviour, and no evidence that they
have led to a reduction in chlamydia transmission [18,19]. Internationally, most mass media
interventions have no effect of condom use [20-22]. Our analysis also showed that multiple
partners in the past 3 months was a frequently reported risk behavior and a significant risk factor
for chlamydia positivity, thus netting a substantial PAR. Although not specifically measured,
multiple partners in a short period is likely to reflect sex with new partners or concurrent

partnerships that are established risk factors for chlamydia.

Health promotion and other prevention strategies targeting young people need to be more
innovative than just social marketing and include information about the various risk factors for
chlamydia, which in turn may then lead to increasing testing and treatment. With widespread use
of the internet and mobile phone, electronic-based health promotion may be more effective at
changing sexual and health-care seeking behavior. Lim and colleagues [23] recently demonstrated
in a randomized trial that sending health promotion messages via SMS increased self-reported
condom use and STI testing rates compared to the control group. Also websites that enable young
people to assess their individual risk of STIs based on the OR of a range of risk factors should be

considered.



If a health department is considering spending money on controlling chlamydia, PAR makes it
possible to estimate the potential population-level impact of the strategy and weigh this up against
the available budget. For example, in young male Australian residents (non-backpackers) although
a past chlamydia diagnoses was significantly associated with chlamydia positivity, it’s impact at a
population level was about 5% due to relatively low prevalence of this risk factor compared to a
PAR of 60% for inconsistent condom use. This means that strategies that target men with a history

of past chlamydia infection would need to cost 12 times less to be more cost effective.

Our study has some limitations. The sample was based on clinic attendees who are not
representative of the general community. Sexual health clinic attendees are likely to include young
people who are more at risk of chlamydia. Also, most of the risk factors examined were based on
self-reported data and may be subject to recall and measurement bias, particularly a past
chlamydia diagnosis Finally, it is likely that many of the chlamydia infections were acquired prior

to 3 months preceding the visit to SSHC [24].

To our knowledge, this is one of the first attempts at a comprehensive study of the population
impacts of risk factors for chlamydia infection. Our results confirm that innovative health
promotion strategies aimed at increasing condom use should be a priority considering the high
PAR associated with this behavior. In addition, young people should be given information about

the risk associated with multiple partners and new partners
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Table 1: Characteristics in young heterosexual patients by sex and travel status, 1998-2006 (n=12,958) [previously published]

Young heterosexual males Young heterosexual females
Variable Sub-category Non- Non- Backpackers
backpackers Backpackers | p-value | backpackers | n=2,937 p-value
n=3,880 n=2,765 n=3,376
% % % %
Age group (years) 26-30 years 58 44 <0.001 | 48 37 <0.001
< 25 years 42 56 52 63
Country of birth Australia 62 - - 61 - -
England 5 47 4 45 -
Other countries 33 55 34 55
Marital status Married/partner 9 4 <0.001 12 5 <0.001
Never married 85 94 81 92
Other 5 2 4 1
Employment status | Employed 80 59 <0.001 | 78 61 <0.001
Unemployed 13 27 13 26
Other 7 14 10 13
Reason for STI/HIV screen 36 41 <0.001 | 32 34 0.043
presentation STI contact 5 4 0.105 5 5 0.680
Ano-genital symptoms 51 49 0.104 42 42 0.997
Genital herpes or warts 3 3 0.974 3 3 0.311
Cigarette smoking Not/past smoker 66 61 <0.001 | 64 58 <0.001
status Currently smoker 34 39 36 42
Hazardous alcohol® | Yes 5 17 <0.001 14 27 <0.001
No 95 83 86 73 <0.001
Inconsistent Yes 69 69 0.889 72 69 0.006
condom use (past3 | No 31 31 28 31
months)
Number of sex None 13 10 <0.001 |13 10 <0.001
partners (past 3 One 51 41 65 59
months) two 20 23 15 20
Three + 15 26 7 11
Sex in Thailand last | Yes 9 22 <0.001 | 4 7 <0.001
12 months Sex in another country 17 41 17 45
No sex overseas 74 38 79 48
Past chlamydia Yes 10 15 <0.001 |9 13 <0.001
diagnosis (self- No 90 85 91 87
report)

'Alcohol intake of average 280 grams for men and 140 grams for women



Table 2: Predictors of chlamydia in young heterosexual male backpackers and non-backpackers

Young male heterosexual backpackers

Young male heterosexual non-backpackers

n=2,765 n=3,880
Univariate Multivariate Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p-value | OR (95% CI) p-value OR (95% CI) p-value
Age group (years)
26-30 1 - 1 1
< 25 years 1.12 (0.87,1.46) | 0.375 1.40 (1.09,1.81) 0.009 1.46 (1.12,1.89) 0.005
Marital status
Other 1 - 1 -
Never married 1.45 (0.75,2.80) | 0.264 1.37 (0.92,2.04) 0.118
Current cigarette smoker
No 1 - 1 -
Yes 1.13 (0.88,1.47) | 0.346 1.53 (1.18,1.97) 0.001
Excess alcohol’
No 1 - 1 1
Yes 1.35 (0.98,1.85) | 0.063 2.03 (1.31,3.15) 0.002 1.65 (1.04,2.61) 0.033
Reason for presentation
Other reasons 1 1 1 1
HIV/STI test 0.95 (0.68,1.32) | 0.760 0.91 (0.64,1.28) | 0.579 0.67 (0.48,0.92) 0.014 0.62 (0.44,0.86) 0.005
Ano-genital symptoms 1.03 (0.74,1.43) | 0.854 0.95 (0.68,1.33) | 0.763 0.99 (0.73,1.33) 0.923 0.93 (0.68,1.26) 0.635
STI contact 3.10 (1.92,4.93) | <0.001 2.95(1.82,4.77) | <0.001 | 3.24 (2.16,4.87) <0.001 3.69 (2.42,5.65) <0.001
Number of sex partners
(past 3 months)
oori 1 1 1 1
2 1.81 (1.31,2.51) <0.001 1.69 (1.22,2.35) | 0.002 2.09 (1.53,2.85) <0.001 2.11 (1.53,2.91) <0.001
3 or more 2.21(1.63,3.00) | <0.001 2.06 (1.22,2.35) | <0.001 | 3.18 (2.34,4.31) <0.001 3.03 (2.20,4.18) <0.001
Condom use (past 3 months)
Consistent (always) 1 1 1 1
Inconsistent 3.17 (2.20,4.57) | <0.001 2.71 (1.87,3.93) | <0.001 | 2.37(1.70,3.31) <0.001 1.94 (1.38,2.74) <0.001
Past chlamydia diagnosis
No 1 - 1
Yes 1.13 (0.80,1.59) | 0.500 1.73 (1.21,2.48) 0.003 1.50 (1.03,2.18) 0.034

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 3: Predictors of chlamydia in young heterosexual female backpackers and non-backpackers

Young female heterosexual backpackers

Young female heterosexual non-backpackers

n=2,937 n=3,376
Univariate Multivariate Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p- OR (95% CI) p-value OR (95% CI) p-value
value
Age group (years)
26-30 1 1
< 25 years 1.30 (0.95,1.79) | 0.106 - 1.37 (0.98,1.91) 0.065 -
Marital status
Other 1 1
Never married 1.27(0.70,2.32) | 0.434 - 1.48 (0.92,2.36) 0.104 -
Current cigarette smoker
No 1 1 -
Yes 1.17 (0.87,1.58) | 0.304 - 1.39 (0.99,1.93) 0.0504
Excess alcohol !
No 1 1
Yes 1.17 (0.85,1.62) | 0.331 - 1.54 (1.01,2.34) 0.043 -
Reason for presentation
Other 1 1 1 1
STI contact 2.54 (1.58,4.08) | <0.001 2.37 (1.47,3.82) | <0.001 3.54 (2.18,5.74) <0.001
Number of sex partners
(past 3 months)
oori 1 1 1 1
2 1.25(0.86,1.81) | 0.243 1.17 (0.80,1.71) 0.413 1.57 (1.02,2.42) 0.004 1.48 (0.95,2.30) 0.079
3 or more 2.07(1.38,3.11) | <0.001 1.89 (1.25,2.86) | 0.003 | 3.05(1.93,4.80) <0.001 3.00 (1.89,4.77) <0.001
Condom use (past 3 months)
Consistent (always) 1 1 1 1
Inconsistent 2.50 (1.68,3.72) | <0.001 2.33 (1.56,3.48) | - 2.00 (1.30,3.10) 0.002 1.78 (1.14,2.76) 0.011
Past chlamydia diagnosis
No 1 - 1 -
Yes 1.32 (0.87,1.99) | 0.192 - 1.28 (0.75,2.18) 0.362

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 4: PAR% (95% confidence interval (CI)) for genital chlamydia infection in young heterosexuals by backpacker status

Variable

Backpacker

Non-backpacker

PAR% (95% CI)

PAR% (95% CI)

Males: all factors combined

0.88 (0.81,0.93)

0.76 (0.70,0.82)

Condom not used consistently, past 3 months

0.65 (0.56,0.71)

0.50 (0.41,0.56)

2 or more sexual partners, past 3 months

0.33 (0.28,0.40)

0.36 (0.32,0.41)

Known STI contact

0.08 (0.07,0.09)

0.10 (0.09,0.12)

Past chlamydia diagnosis

0.02 (0.01,0.03)

0.07 (0.06,0.08)

Females: all factors combined

0.73 (0.67,0.79)

0.68 (0.58,0.76)

Condom not used consistently, past 3 months

0.51 (0.42,0.59)

0.41 (0.31,0.51)

2 or more sexual partners, past 3 months

0.14 (0.11,0.18)

0.30 (0.25,0.37)

Known STI contact

0.08 (0.07,0.10)

0.12 (0.09,0.15)

Past chlamydia diagnosis

0.04 (0.03,0.05)

0.03 (0.02,0.04)
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ABSTRACT

Aim: To estimate the population attributable risk (PAR) for Chlamydia trachomatis infection in

young men and women in Sydney, Australia.

Method: Multivariate logistic regression was used to examine the association between
demographic, sexual behavior and other potential risk factors on chlamydia positivity in young
heterosexual international travellers (backpackers) and Australian residents aged <30 years
attending a sexual health clinic. Point and interval estimates of PAR were calculated to quantify the
proportion of chlamydia infections that can theoretically be prevented if a combination of risk

factors is eliminated from a target population.

Results: In males, the PAR associated with ineensistent-not always using condom #se-in the past
3 months was 65% (95%CI:0.56,0.71) in backpackers compared to 50% (95%CI:0.41,0.56) in non-
backpackers and the PAR associated with reporting 2 or more female sexual partners in the past 3
months was similar between male backpackers and non-backpackers; 33% (95%CI:28-40%) and

36% (95%Cl:32-41%), respectively. In females, the PAR associated with not always using

ineensistent—condom #se— _in the past 3 months was 51% (95%CI: 42-50%) in backpackers
compared to 41% (95%CI:31-51%) in non-backpackers, and the PAR associated with reporting 2 or
more male sexual partners in the past 3 months was 14% (95%CI:11-18%) in backpackers compared

to 30% (95%Cl1:25-37) in non-backpackers.

Conclusion: These findings suggest that the largest number of chlamydia infections could be

avoided by increasing condom use, particularly in backpackers. Reporting multiple partners was



also associated with a large proportion of infections and should be included in health promotion

strategies.

Article Summary

Article Focus:

e Risk factors for chlamydia infection were determined
among young, heterosexual backpackers and Australian

residences.

e A naval statistical methodology was used to investigate the
potential impact of eliminating risk factors on chlamydia

infection at a population level.
Key Messages:

e Results suggest that the majority of the chlamydia
infections could be avoided with condom use regardless of

the backpacker’s status.

e Multiple sex partners in past 3 months was also determined
to be a significant predictor and associated with high

proportion of chlamydia infections at the population level.
Strengths and limitations

e This is the first study to investigate the impacts of sexual
risk behaviors for chlamydia infection at the population

level.

e Study population is the sexual health clinic attendees

therefore they are likely to be at higher risk for chlamydia




infection compared to the general population.

Introduction

Australia remains a popular destination among young international #ravelerstravellers
(backpackers), with 545,000 visiting Australia in 2006 with a mean length of stay of 72 days.
Sydney alone hosted 407,000 backpackers [1]. We previously reported that, compared with age-
matched non-backpackers at our clinic, backpackers reported more recent sexual partners and

were more likely to drink at hazardous levels [2]. Similar minorities of each group reported

eonsistentnot always using condom sse-_in the previous 3 months, though backpackers were more

likely to be diagnosed with chlamydia [2-4]. Studies also_have found that 35%-40% of sexually

active young travellers report multiple sexual partners in the past year and 30% report ineensistent

not always using condom #se—_ with casual partners [5-7]. In response, there have been social

marketing campaigns aimed at raising awareness about condom use and chlamydia screening

among young people [7-9], including with more targeted campaigns for travelerstravellers.

Understanding the risk associated with various sexual behaviours and other factors are—is

important to ensure health promotion strategies are evidence-based and appropriately targeted.

Although odds ratios (ORs) may-be-well-suited-to-the-assessment-of-eausality;they can quantify the

association between a disease and a risk factor, they do not provide information about the potential

impact on disease occurrence by reducing or eliminating various risk factors. In this paper, we use
the population attributable risk (PAR), which takes account of both the OR of specific risk factors
and their prevalence in the population, to provide a quantitative assessment of the potential impact

of reducing a risk factor on disease incidence at a population level. Instead of the using traditional




method of calculating PAR, we used a novel method described by Spiegelman (2007) [#510] and

Wand (2009) [#611] that adjusts for the effects of other variables.

METHODS

B

Setting

Svdney Sexual Health Clinic is a large urban public sexual health clinic in close proximity to the the

city and beach areas of Sydney which are popular destinations for backpackers. The—study

A-patientregistration-form-whieh-eaptares-dDemographic and behavioural data including alcohol

and drug use, sex work, sex overseas, sexual behaviour and the reason for attending to the clinic:

These-data—are were entered into a computerised medical records system. All new attendees were

offered a test for C trachomatis by PCR.

Definitions

Heterosexual was defined as sex with the opposite sex only in the past 12 months. Backpacker was
defined as having been born outside of Australia, lived outside of Australia for most of the last 5
years and been in Australia for less than 2 years; or to self identify as a ‘traveler’. Non-backpackers
included all other attendees who were less than 30 years old. Hazardous alcohol consumption was
considered to be more than 140 g per week for women and more than 280 g per week for men as

defined by the National Health and Medical Research Council [+712]. Current sex workers and

students The-follewingparticipants-were_ were excluded from both groups. ;-earrent-sex-workers;
. . . 1 i t] o],




Statistical analysis

Chlamydia positivity was calculated by the number of positive test results divided by the total
number of test results. Indeterminate chlamydia results were excluded from this calculation.
Univariate and multivariate logistic regression analysis was undertaken to identify factors
independently associated with chlamydia positivity. The multivariate models considered all
variables statistically significant (p<0.05) in the univariate analysis and used forward stepwise

methods.

The following variables were included in the regression model: age group, country of birth, marital
status, employment status, smoking status, hazardous alcohol consumption, history of prior
chlamydia infection, condom use and number of sexual partners in the past 3 months, and sex
overseas (Thailand, other countries, no sex overseas). Separate regression models were established

for male backpackers, male non-backpackers, female backpackers and female non-backpackers.

Population attributable risk

PAR quantifies the potential impact of a risk factor on disease occurrence in the population [10,11].

We-estimated-the PARforeach risk factorand-ecombinations-of riskfaetors-—The PAR is formulated

as a function of odds ratio (OR) (s) and the prevalence (p) (s) of the risk factor(s). When there is

only one risk factor at two levels (1 versus 0)

POR-D _, 1

= =l-—; (1)
p(OR-1)+1 ZS:1 p,OR,

Where OR is the odds ratios, p is the prevalence of the risk factor in the population and s indexes

the two strata determined by the value of the risk factor. Equation 1 can be generalized to the

multi-factorial setting when there are more than one risk factors at multiple levels, as




25:1 Ps (ORS _1) -1 1

PAR = s RV I
1+> p.(OR, -1)+1 > P.OR

(2)

where OR.and p,, s=1,...,S, are the odds_ratios and the prevalences in the target population for

the S th combination of the risk factors. Full PAR can be estimated by using Equation 2 and

interpreted as the percent reduction expected in the number of HIV seroconversion if all the

known risk factors were eliminated from the target population.

In a multifactorial disease setting, at least some key risk factors such as age and sex are not

modifiable. This limits the practical utility of the full PAR which is based on modification of all

variables of interests. In an evaluation of a preventive intervention in a multifactorial disease

setting, the interest is in the percent of cases associated with the exposures to be modified, when

other risk factors, particularly non-modifiable, exist but do not change as a result of the

intervention. Therefore we derived and used partial PAR which kept unmodifiable variable(s)

unchanged.

Under the assumption of no interaction between the modifiable and non-modifiable risk factors

of interest, the partial PAR is formulated as

AR - 212 PaOROR: =3 ¥ P.ORy 3 P.OR,

Z::1 Z:IT—l pstORlSORZt Z::]_ ZtT:l pstORlsORZt

where L denotes a stratum of unique combinations of levels of all background risk factors which

are not modifiable and/or not under study, t= ,...,T and OR,, is the odds ratio in combination t

relative to the lowest risk level, where OR,, =1. As previously, S indicates a risk factor defined by

each of the unique combinations of the levels of the modifiable risk factors, that is, those risk

factors to which the PAR_applies, S= ,...,S, and OR, _is the relative risk corresponding to




combinations relative to the lowest risk combination, OR,, =1. The joint prevalence of exposure

group S_and stratum tis denoted by pgt, and p = Zgz Pst . The PAR represents the difference

between the number of cases expected in the original cohort and the number of cases expected if

all subsets of the cohort who were originally exposed to the modifiable risk factor(s) had

eliminated their exposure(s) so that their relative risk compared to the unexposed was 1, divided

by the number of cases expected in the original cohort.

The PAR is calculated based on the odds ratio of the association between the risk factor (sexual
behaviour) and the outcome (chlamydia positivity), combined with the prevalence of the risk factor.
The PAR adjusts for the effects of other variables and assumes non-modifiable risk factors are

unchanged (e.g. age, sex).

All analyses were conducted using SAS software, version 9 (SAS Institute Inc, Cary, NC). Ethical
approval for the study was obtained from the South Eastern Sydney and Illawarra Area Health

Service Human Research Ethics Committee.

RESULTS

There were 12,958 heterosexuals aged 18-30 years who attended SSHC for the first time during the
period 1998-2006; 5,702 (44%) were backpackers and this proportion increased steadily over time

from 36% in 1998 to 52% in 2006{p<6-661).

Prevalence of risk factors

Characteristics of the study population are presented by gender in Table 1.

Males:




Compared to male non-backpackers, a significantly (p<0.001) higher proportion of male
backpackers were aged >25 years (58% vs 42%), had never married (94% vs 85%), were
unemployed (27% vs 13%), a— were current smoker s (39% vs 34%), reported excess alcohol
consumption (17% vs 5%), reported 3 or more sexual partners in the past 3 months (26% vs 15%),
reported sex in Thailand in the past 12 months (22% vs 9%), reported a past chlamydia diagnoses
(15% vs 10%) and stated that the reason for presenting to the clinic was for a STI/HIV screen (41%

vs 36%) (Table 1). The same proportion of male backpackers and non-backpackers reported

ineensistent not always using condom use-in the past three months (69%)[2].

Females:

Compared to female non-backpackers, a significantly (p<0.001) higher proportion of female

backpackers were aged < 25 years (63% vs 52%), had never married (92% vs 81%), were

unemployed (26% vs 13%), a—were current smokers (42% vs 36%), reported excess alcohol
consumption (27% vs 14%), reported two or more sexual partners in the past 3 months (31% vs
22%), sex in Thailand in the past 12 months (7% vs 4%), reported a past chlamydia diagnoses (13%
vs 9%) and stated that the reason for presenting to the clinic was for a STI/HIV screen (24% vs
32%) (Table 1). A significantly lower proportion of female backpackers reported ineensistent not

always using condom use-in the past three months (69%) compared to female non-backpackers

(72%, p=0.006)[2].

Risk factors for chlamydia

Among 12,958 young heterosexuals, 731 chlamydia tests were positive, equating to an overall
chlamydia positivity of 5.6% (95% Confidence Interval (CI):5—3.6 %-6.0%); 8% in male

backpackers, 7% in male non-backpackers, 5% in female backpackers and 3% in female non-




backpackers. The chlamydia positivity increased significantly over time in backpackers: from 5 %
(95% CI: 3%-7%) in 1998 to 12% (95% CI: 10%-14%) in 2006 (p<0.001) and also in non-
backpackers; from 3% (95%CI: 2%-4%) in 1998 to 8% (95%CI: 6%-10%) in 2006 (p<0.001).

Increasing trends were seen for both males and females (p<0.001) (data not shown).

Tables 2 and 3_provide univariate and multivariate odds ratios for each factor considered in males

and females, respectively.

Males

Independent predictors of chlamydia positivity in male non-backpackers were being aged <25 years
(adjusted odds ratio [AOR]=1.46, 95%CI:1.12-1.89), excess alcohol intake (AOR}= =1.65,

95%CI:1.04-2.61), ineonsistent not always using condom use- (AOR=1.94, 95%CI:1.38-2.74),

reporting 2 (AOR=2.11, 95% CI:1.53-2.91) or 3 or more sexual partners in the past 3 months

(AOR=3.03, 95%CI:2.20,4.18); known sexually transmissible infection (STI) contact (AOR=3.69,
95%ClI:2.42-5.65), and a past chlamydia diagnosis (AOR=1.50, 95%CI:1.03-2.18). Male
backpackers had the same independent predictors of chlamydia positivity except;-theugh-age,

excess alcohol intake and past chlamydia diagnosis was-netsignificanten-multivariate-analysis
(Table 2).

Females

In female non-backpackers, independent predictors of chlamydia positivity were not always using

ineonsistent condom use- (AOR=1.78, 95%CI: 1.14-2.76); reporting 3 or more sexual partners in

the past 3 months (AOR=3.00, 95%CI:1.89-4.77); and known STI contact (AOR=3.54, 95%CI:2.18-




5.74). Female backpackers had the same independent predictors of chlamydia positivity as female

non-backpackers (Table 3).

Population attributable risk

The partial PARs by gender-sex and backpacker status are shown in Table 4. In males, not always
using ineensistent condom use- was associated with the highest PAR, with 65% (95% CI: 0.56-0.71)
of the chlamydia cases attributed to this risk factor among backpackers and 4850% (95%CI: 0.41-

0.56) of the cases in non-backpackers. In females, ineonsistenrtnot always using condom use-_was

attributed-toassociated with -51% (95%CI:0.42-0.59) of the chlamydia cases among backpackers

and 41% (95%CI:0.31-0.51) of the cases in non-backpackers.

Two or more sexual partners in the past 3 months had the second highest PAR, with an estimated
33% (95%CI:0.28-0.40) of the chlamydia cases among male backpackers and 36% (95% CI: 0.32-
0.41) in male non-backpackers attributable to this risk factor. In females, 2 or more sexual
partners in the past 3 months was attributed with an estimated 14% (95%CI: 0.11-0.18) of the

chlamydia cases among backpackers and 30% (95%CI:25-37) of cases in non-backpackers.

When two factors were combined (ineensistentnot always using condom use-_and having 3 or

more partners in the past 3 months) the estimated PAR was 81% (95% CI: 0.73, 0.86) in male
backpackers and 71% (95% CI: 0.65, 0.77) in non-backpackers. In females, the estimated PAR for
these two combined risk factors was 66% (95% CI: 0.54, 0.76) and 63% (95% CI: 0.53, 0.73) among

female backpackers and non-backpackers, respectively.

When all four factors were combined (ireensistentnot always using condom #se-_in the past 3

months, having 3 or more sexual partners in the past 3 months, known STI contact, and previous
history of chlamydia the PAR was 88%, 73%, 76% and 68% among male-backpackers, female-

backpackers, male non-backpackers and female non-backpackers, respectively.




DISCUSSION

PARs that illustrate the impact of risk factors for a disease at a population level has-have important
implications for prevention policy and practice. In this study we have shown that at-the majority of

chlamydia cases in our clinical population were attributable to ineensistent not always using

condom sse—and multiple sexual partners in the past 3 months. In both males and females,

ineonsistent not always using condom use- was associated with a greater PAR in backpackers

compared to non-backpackers. Conversely in females, reporting 3 or more male sexual partners in

the past 3 months was associated with a greater PAR in non-backpackers.

Notably, while both a known STI contact and a past chlamydia diagnosis were associated with a
current chlamydial infection they only contributed PARs of 2% to 12% because they were relatively

uncommon risk factors.

The PAR findings suggest that the largest number of chlamydia infections could be avoided by

increasing eensistentnot always using condom use_. In Australia there have been numerous health

promotion strategies involving social marketing in the past ten years which have focused on
increasing condom use, but there is little evidence that they changed behaviour, and no evidence
that they have led to a reduction in chlamydia transmission [+813,1914]. Internationally, most mass
media interventions have no effect ef-on condom use [26-2215-17]. Our analysis also showed that
multiple partners in the past 3 months was a frequently reported risk behavior and a significant
risk factor for chlamydia positivity, thus netting a substantial PAR. Although not specifically
measured, multiple partners in a short period is likely to reflect sex with new partners or

concurrent partnerships that are established risk factors for chlamydia.

Health promotion and other prevention strategies targeting young people need to be more

innovative than just social marketing and include information about the various risk factors for




chlamydia, which in turn may then lead to increasing testing and treatment. With widespread use
of the internet and mobile phone, electronic-based health promotion may be more effective at
changing sexual and health-care seeking behavior. Lim and colleagues [2318] recently
demonstrated in a randemizerandomised trial that sending health promotion messages via SMS
increased self-reported condom use and STI testing rates compared to the control group. Also
websites that enable young people to assess their individual risk of STIs based on the OR of a range

of risk factors should be considered. In regards to travellers, approaches should be more targeted

such as health promotion messages displaved in select pubs/clubs, backpacker hostels, domestic

airport and in backpacker publications.

If a health department is considering spending money on controlling chlamydia, PAR makes it
possible to estimate the potential population-level impact of the strategy and weigh this up against
the available budget. For example, in young male Australian residents (non-backpackers) although
a past chlamydia diagreses-diagnosis was significantly associated with chlamydia positivity, it’s
impact at a population level was about 5% due to relatively low prevalence of this risk factor

compared to a PAR of 60% for ineensistent _not always using condom.—sase—This means that

strategies that target men with a history of past chlamydia infection would need to cost 12 times

less to be more cost effective.

Our study has some limitations. The sample was based on sexual health clinic attendees who are

not representative of the general community-—Sexual-health-elinie-attendees_and -are-likely to be

inclade-young people-whe-are at more at risk of chlamydia. _A community based study of young

sexually active women aged 18-25 vears found a chlamydia prevalence of 3.7% (95% CI:

1.2%.8.4%), which is lower than 6% chlamydia positivity in our clinic-based sample [19]. A

community-based study of British backpackers found 41% of backpackers reported not always

using condom, which is also lower than the 69% reported in both males and females in our clinic




sample [7]. Alse;-mMost of the risk factors examined were based on self-reported data and may be
subject to recall and measurement bias, particularly a past chlamydia diagnosis Finally, it is likely

that many of the chlamydia infections were acquired prior to 3 months preceding the visit to SSHC.

fe4t

Several epidemiological studies determined the sub-groups of the populations such as certain

ethnic groups [20-24] and females [25] which have substantially elevated risks for chlamydia

infection using standard statistical and epidemiological methods. To our knowledge, this—current
study is one of the first attempts at a comprehensive study of the population impacts of risk factors
for chlamydia infection. Our results confirm that innovative health promotion strategies aimed at
increasing condom use should be a priority considering the high PAR associated with this behavior.
In addition, young people should be given information about the risk associated with multiple

partners and new partners.
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Table 1: Characteristics in young heterosexual patients by sex and travel status, 1998-2006 (n=12,958)

Young heterosexual males

Young heterosexual females

Variable Sub-category Non- Non- Backpackers
backpackers Backpackers | p-value | backpackers | n=2,937 p-value
n=3,880 n=2,765 n=3,376

% % % %

Age group (years) 26-30 years 58 44 <0.001 | 48 37 <0.001
< 25 years 42 56 52 63

Country of birth Australia 62 - - 61 - -
England 5 47 4 45 -
Other countries 33 55 34 55

Marital status Married/partner 9 4 <0.001 12 5 <0.001
Never married 85 94 81 92
Other 5 2 4 1

Employment status | Employed 80 59 <0.001 | 78 61 <0.001
Unemployed 13 27 13 26
Other 7 14 10 13

Reason for STI/HIV screen 36 41 <0.001 | 32 34 0.043

presentation STI contact 5 4 0.105 5 5 0.680
Ano-genital symptoms 51 49 0.104 42 42 0.997
Genital herpes or warts 3 3 0.974 3 3 0.311

Cigarette smoking Not/past smoker 66 61 <0.001 | 64 58 <0.001

status Currently smoker 34 39 36 42

Hazardous alcohol® | Yes 5 17 <0.001 14 27 <0.001

No 95 83 86 73 <0.001

Ineonsistent ¥esAlways 69 69 0.889 72 69 0.006

Ceondom use (past | Not always 31 31 28 31

3 months)

Number of sex None 13 10 <0.001 |13 10 <0.001

partners (past 3 One 51 41 65 59

months) two 20 23 15 20

Three + 15 26 7 11

Sex in ¥esThailand 9 22 <0.001 | 4 7 <0.001

Thailandoverseas in | Sex in another country 17 41 17 45

last 12 months No sex overseas 74 38 79 48

Past chlamydia Yes 10 15 <0.001 |9 13 <0.001

diagnosis (self- No 90 85 91 87

report)

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 2: Predictors of chlamydia in young heterosexual male backpackers and non-backpackers

Young male heterosexual backpackers

Young male heterosexual non-backpackers

n=2,765 n=3,880
Univariate Multivariate Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p-value | OR (95% CI) p-value OR (95% CI) p-value
Age group (years)
26-30 1 - 1 1
< 25 years 1.12 (0.87,1.46) | 0.375 1.40 (1.09,1.81) 0.009 1.46 (1.12,1.89) 0.005
Marital status
Other 1 - 1 -
Never married 1.45 (0.75,2.80) | 0.264 1.37 (0.92,2.04) 0.118
Current cigarette smoker
No 1 - 1 -
Yes 1.13 (0.88,1.47) | 0.346 1.53 (1.18,1.97) 0.001
Excess alcohol’
No 1 - 1 1
Yes 1.35 (0.98,1.85) | 0.063 2.03 (1.31,3.15) 0.002 1.65 (1.04,2.61) 0.033
Reason for presentation
Other reasons 1 1 1 1
HIV/STI test 0.95 (0.68,1.32) | 0.760 0.91 (0.64,1.28) | 0.579 0.67 (0.48,0.92) 0.014 0.62 (0.44,0.86) 0.005
Ano-genital symptoms 1.03 (0.74,1.43) | 0.854 0.95 (0.68,1.33) | 0.763 0.99 (0.73,1.33) 0.923 0.93 (0.68,1.26) 0.635
STI contact 3.10 (1.92,4.93) | <0.001 2.95(1.82,4.77) | <0.001 | 3.24 (2.16,4.87) <0.001 3.69 (2.42,5.65) <0.001
Number of sex partners
(past 3 months)
oori 1 1 1 1
2 1.81 (1.31,2.51) <0.001 1.69 (1.22,2.35) | 0.002 2.09 (1.53,2.85) <0.001 2.11 (1.53,2.91) <0.001
3 or more 2.21(1.63,3.00) | <0.001 2.06 (1.22,2.35) | <0.001 | 3.18 (2.34,4.31) <0.001 3.03 (2.20,4.18) <0.001
Condom use (past 3 months)
Consistent{ Aalways) 1 1 1 1
IneonsistentNot always 3.17 (2.20,4.57) | <0.001 2.71 (1.87,3.93) | <0.001 | 2.37(1.70,3.31) <0.001 1.94 (1.38,2.74) <0.001
Past chlamydia diagnosis
No 1 - 1
Yes 1.13 (0.80,1.59) | 0.500 1.73 (1.21,2.48) 0.003 1.50 (1.03,2.18) 0.034

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 3: Predictors of chlamydia in young heterosexual female backpackers and non-backpackers

Young female heterosexual backpackers

Young female heterosexual non-backpackers

n=2,937 n=3,376
Univariate Multivariate Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p- OR (95% CI) p-value OR (95% CI) p-value
value
Age group (years)
26-30 1 1
< 25 years 1.30 (0.95,1.79) | 0.106 - 1.37 (0.98,1.91) 0.065 -
Marital status
Other 1 1
Never married 1.27(0.70,2.32) | 0.434 - 1.48 (0.92,2.36) 0.104 -
Current cigarette smoker
No 1 1 -
Yes 1.17 (0.87,1.58) | 0.304 - 1.39 (0.99,1.93) 0.0504
Excess alcohol !
No 1 1
Yes 1.17 (0.85,1.62) | 0.331 - 1.54 (1.01,2.34) 0.043 -
Reason for presentation
Other 1 1 1 1
STI contact 2.54 (1.58,4.08) | <0.001 2.37 (1.47,3.82) | <0.001 3.54 (2.18,5.74) <0.001
Number of sex partners
(past 3 months)
oori 1 1 1 1
2 1.25(0.86,1.81) | 0.243 1.17 (0.80,1.71) 0.413 1.57 (1.02,2.42) 0.004 1.48 (0.95,2.30) 0.079
3 or more 2.07(1.38,3.11) | <0.001 1.89 (1.25,2.86) | 0.003 | 3.05(1.93,4.80) <0.001 3.00 (1.89,4.77) <0.001
Condom use (past 3 months)
Ceonsistent{ always) 1 1 1 1
IneonsistentNot always 2.50 (1.68,3.72) | <0.001 2.33 (1.56,3.48) | - 2.00 (1.30,3.10) 0.002 1.78 (1.14,2.76) 0.011
Past chlamydia diagnosis
No 1 - 1 -
Yes 1.32 (0.87,1.99) | 0.192 - 1.28 (0.75,2.18) 0.362

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 4: PAR% (95% confidence interval (CI)) for genital chlamydia infection in young heterosexuals by backpacker status

Variable

Backpacker

Non-backpacker

PAR% (95% CI)

PAR% (95% CI)

Males: all factors combined

0.88 (0.81,0.93)

0.76 (0.70,0.82)

Condom not used eensistentlyalways, past 3 months

0.65 (0.56,0.71)

0.50 (0.41,0.56)

2 or more sexual partners, past 3 months

0.33 (0.28,0.40)

0.36 (0.32,0.41)

Known STI contact

0.08 (0.07,0.09)

0.10 (0.09,0.12)

Past chlamydia diagnosis

0.02 (0.01,0.03)

0.07 (0.06,0.08)

Females: all factors combined

0.73 (0.67,0.79)

0.68 (0.58,0.76)

Condom not used eensistentlyalways, past 3 months

0.51 (0.42,0.59)

0.41 (0.31,0.51)

2 or more sexual partners, past 3 months

0.14 (0.11,0.18)

0.30 (0.25,0.37)

Known STI contact

0.08 (0.07,0.10)

0.12 (0.09,0.15)

Past chlamydia diagnosis

0.04 (0.03,0.05)

0.03 (0.02,0.04)
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ABSTRACT

Aim: To estimate the population attributable risk (PAR) for Chlamydia trachomatis infection in

young men and women in Sydney, Australia.

Method: Multivariate logistic regression was used to examine the association between
demographic, sexual behavior and other potential risk factors on chlamydia positivity in young
(=30 years) heterosexual international travellers (backpackers) and Australian residents attending
a sexual health clinic. Point and interval estimates of PAR were calculated to quantify the
proportion of chlamydia infections that can theoretically be prevented if a combination of risk

factors is eliminated from a target population.

Results: In males, the PAR associated with inconsistent condom use in the past 3 months was
65% (95%CI: 56- 71%) in backpackers compared to 50% (95%CI: 41- 56%) in non-backpackers and
the PAR associated with reporting 3 or more female sexual partners in the past 3 months was
similar between male backpackers and non-backpackers; 33% (95%CI:28-40%) and 36%
(95%ClI:32-41%), respectively. In females, the PAR associated with inconsistent condom use in the
past 3 months was 51% (95%CI: 42-59%) in backpackers compared to 41% (95%CI:31-51%) in non-
backpackers, and the PAR associated with reporting 3 or more male sexual partners in the past 3
months was 14% (95%CI:11-18%) in backpackers compared to 30% (95%CIl:25-37%) in non-

backpackers.



Conclusion: These findings suggest that the largest number of chlamydia infections could be
avoided by increasing condom use, particularly in backpackers. Reporting multiple partners was
also associated with a large proportion of infections and the risk associated with this behavior

should be included in health promotion strategies.

Article Summary

Article Focus:

e Risk factors for chlamydia infection were determined
among young, heterosexual backpackers and Australian

residents.

e A novel statistical methodology was used to investigate the
potential impact of eliminating risk factors on chlamydia

infection at a population level.
Key Messages:

e Results suggest that the majority of the chlamydia
infections could be avoided by increased condom use,

particularly among backpackers.

e Multiple sex partners in past 3 months was also associated
with a high proportion of chlamydia infections at the

population level.
Strengths and limitations

e This is the first study to investigate the potential impact of
sexual risk behaviors for chlamydia infection at the

population level.




e The study population was sexual health clinic attendees and
are likely to be at higher risk for chlamydia infection

compared to the general population.

Introduction

Australia remains a popular destination among young international travellers (backpackers), with
545,000 visiting Australia in 2006 with a mean length of stay of 72 days. Sydney alone hosted
407,000 backpackers [1]. We previously reported that, compared with age-matched non-
backpackers at our clinic, backpackers reported more recent sexual partners and were more likely
to drink at hazardous levels [2]. Similar proportions of each group reported inconsistent condom
use in the previous 3 months, though backpackers were more likely to be diagnosed with chlamydia
[2-4]. Studies also have found that 35%-40% of sexually active young travellers report multiple
sexual partners in the past year and 30% inconsistent condom use with casual partners [5-7]. In
response, in Australia there have been numerous social marketing campaigns aimed at raising
awareness about condom use and chlamydia screening among young people [7-9], including

targeted campaigns for travellers.

Understanding the risk associated with various sexual behaviours and other factors is important to
ensure health promotion strategies are evidence-based and appropriately targeted. Although odds
ratios can quantify the association between a disease and a risk factor, they do not provide
information about the potential impact on disease occurrence by reducing or eliminating various
risk factors. In this paper, we use the population attributable risk (PAR), which takes account of

both the odds ratio of specific risk factors and their prevalence in the population, to provide a



quantitative assessment of the potential impact of reducing a risk factor on disease incidence at a
population level. Instead of the using traditional method of calculating PAR, we used a novel
method described by Spiegelman (2007) [10] and Wand (2009) [11] that adjusts for the effects of

other variables.

METHODS

Setting

Sydney Sexual Health Clinic is a large urban public sexual health clinic in close proximity to the city

and beach areas of Sydney which are popular destinations for backpackers.

From each patient, information on demographics, alcohol and drug use, sex work, sex overseas,
sexual behaviour and the reason for attending to the clinic are collected and entered into a
computerised medical records system. All new attendees are offered a test for Chlamydia

trachomatis nucleic acid amplication test.

Definitions

Heterosexual was defined as sex with the opposite sex only in the past 12 months. Backpacker was
defined as having been born outside of Australia, lived outside of Australia for most of the last 5
years and been in Australia for less than 2 years; or to self identify as a ‘traveler’. Non-backpackers
included all other attendees who were < 30 years old. Hazardous alcohol consumption was
considered to be more than 140 g per week for women and more than 280 g per week for men as
defined by the National Health and Medical Research Council [12]. Current sex workers and

students were excluded from both groups.

Statistical analysis




Chlamydia positivity was calculated by the number of positive test results divided by the total
number of test results. Indeterminate chlamydia results were excluded from this calculation.
Univariate and multivariate logistic regression analysis was undertaken to identify factors
independently associated with chlamydia positivity. The multivariate models considered all
variables statistically significant (p<0.05) in the univariate analysis and used forward stepwise

methods.

The following variables were included in the regression model: age group, country of birth, marital
status, employment status, smoking status, hazardous alcohol consumption, history of prior
chlamydia infection, condom use and number of sexual partners in the past 3 months, and sex
overseas (Thailand, other countries, no sex overseas). Separate regression models were established

for male backpackers, male non-backpackers, female backpackers and female non-backpackers.

Population attributable risk

PAR quantifies the potential impact of a risk factor on disease occurrence in the population [10,11].
The PAR is formulated as a function of odds ratio (OR) (s) and the prevalence (p) (s) of the risk

factor(s). When there is only one risk factor at two levels (1 versus 0)

pAR. _POR-D _ 1

_ =1-—; (1)
p(OR-1)+1 Zs:l p.OR,

Where OR is the odds ratios, pis the prevalence of the risk factor in the population and sindexes

the two strata determined by the value of the risk factor. Equation 1 can be generalized to the

multi-factorial setting when there are more than one risk factors at multiple levels, as

Z::I Ps (ORS _1) 1 1

PAR = S =l-———
1+ Zs:l Ps (ORS - 1) Zs:l psORs

(2)

where OR, and p,, s=1,...,S, are the odds ratios and the prevalences in the target population for

the sth combination of the risk factors. Full PAR can be estimated by using Equation 2 and



interpreted as the percent reduction expected in the number of HIV seroconversion if all the

known risk factors were eliminated from the target population.

In a multifactorial disease setting, at least some key risk factors such as age and sex are not
modifiable. This limits the practical utility of the full PAR which is based on modification of all
variables of interests. In an evaluation of a preventive intervention in a multifactorial disease
setting, the interest is in the percent of cases associated with the exposures to be modified, when
other risk factors, particularly non-modifiable, exist but do not change as a result of the
intervention. Therefore we derived and used partial PAR which kept unmodifiable variable(s)

unchanged.

Under the assumption of no interaction between the modifiable and non-modifiable risk factors

of interest, the partial PAR is formulated as

S T S T T
PAR = ZS:J_ Zt:l p5tORlsOR2t - Zs:l Zt:l pstOR2t 1 Z:l p-tORZt (3)

Z::l Zr_l pstORlsORZt Zil Z-tr:l pstORlsORZt

where t denotes a stratum of unique combinations of levels of all background risk factors which

are not modifiable and/or not under study, t= ,...,T and OR,, is the odds ratio in combination t
relative to the lowest risk level, where OR,, =1. As previously, s indicates a risk factor defined by

each of the unique combinations of the levels of the modifiable risk factors, that is, those risk

factors to which the PAR applies, s= ,...,S, and OR, is the relative risk corresponding to

combinations relative to the lowest risk combination, OR,, =1. The joint prevalence of exposure

group S and stratum tis denoted by pgt, and p; = Zgz Pst . The PAR represents the difference

between the number of cases expected in the original cohort and the number of cases expected if

all subsets of the cohort who were originally exposed to the modifiable risk factor(s) had



eliminated their exposure(s) so that their relative risk compared to the unexposed was 1, divided

by the number of cases expected in the original cohort.

The PAR is calculated based on the odds ratio of the association between the risk factor (sexual

behaviour) and the outcome (chlamydia positivity), combined with the prevalence of the risk factor.

All analyses were conducted using SAS software, version 9 (SAS Institute Inc, Cary, NC). Ethical
approval for the study was obtained from the South Eastern Sydney and Illawarra Area Health

Service Human Research Ethics Committee.

RESULTS

There were 12,958 heterosexuals aged 18-30 years who attended SSHC for the first time during the
period 1998-2006; 5,702 (44%) were backpackers and this proportion increased steadily over time

from 36% in 1998 to 52% in 2006.

Prevalence of risk factors

Characteristics of the study population are presented by gender in Table 1.

Males:

Compared to male non-backpackers, a significantly (p<0.001) higher proportion of male
backpackers were aged <25 years (56% vs 42%), had never married (94% vs 85%), were
unemployed (27% vs 13%), were current smoker s (39% vs 34%), reported excess alcohol
consumption (17% vs 5%), reported 3 or more sexual partners in the past 3 months (26% vs 15%),
reported sex in Thailand in the past 12 months (22% vs 9%), reported a past chlamydia diagnosis

(15% vs 10%) and stated that the reason for presenting to the clinic was for a STI/HIV screen (41%



vs 36%) (Table 1). The same proportion of male backpackers and non-backpackers inconsistent

condom in the past three months (69%)[2].

Females:

Compared to female non-backpackers, a significantly (p<0.001) higher proportion of female
backpackers were aged < 25 years (63% vs 52%), had never married (92% vs 81%), were
unemployed (26% vs 13%), were current smokers (42% vs 36%), reported excess alcohol
consumption (27% vs 14%), reported two or more sexual partners in the past 3 months (31% vs
22%), sex in Thailand in the past 12 months (7% vs 4%), reported a past chlamydia diagnosis (13%
vs 9%) and stated that the reason for presenting to the clinic was for a STI/HIV screen (34% vs
32%) (Table 1). A significantly lower proportion of female backpackers reported inconsistent
condom use in the past three months (69%) compared to female non-backpackers (72%,

p=0.006)[2].

Risk factors for chlamydia

Among 12,958 young heterosexuals, 731 chlamydia tests were positive, equating to an overall
chlamydia positivity of 5.6% (95% Confidence Interval (CI):3.6 %-6.0%); 8% in male backpackers,
7% in male non-backpackers, 5% in female backpackers and 3% in female non-backpackers. The
chlamydia positivity increased significantly over time in backpackers: from 5 % (95% CI: 3%-7%) in
1998 to 12% (95% CI: 10%-14%) in 2006 (p<0.001) and also in non-backpackers; from 3% (95%CI:
2%-4%) in 1998 to 8% (95%CI: 6%-10%) in 2006 (p<0.001). Increasing trends were seen for both

males and females (p<0.001) (data not shown).

Tables 2 and 3 provide univariate and multivariate odds ratios for each factor considered in males

and females, respectively.



Males

Independent predictors of chlamydia positivity in male non-backpackers were being aged <25 years
(adjusted odds ratio [AOR]=1.46, 95%CI:1.12-1.89), excess alcohol intake (AOR =1.65, 95%CI:1.04-
2.61), inconsistent condom use (AOR=1.94, 95%CI:1.38-2.74), reporting 2 (AOR=2.11, 95%
CI:1.53-2.91) or 3 or more sexual partners in the past 3 months (AOR=3.03, 95%CI:2.20,4.18);
known sexually transmissible infection (STT) contact (AOR=3.69, 95%CI:2.42-5.65), and a past
chlamydia diagnosis (AOR=1.50, 95%CI:1.03-2.18). Male backpackers had the same independent
predictors of chlamydia positivity except age, excess alcohol intake and past chlamydia diagnosis

(Table 2).

Females

In female non-backpackers, independent predictors of chlamydia positivity were inconsistent
condom use (AOR=1.78, 95%CI: 1.14-2.76); reporting 3 or more sexual partners in the past 3
months (AOR=3.00, 95%CI:1.89-4.77); and known STI contact (AOR=3.54, 95%CI:2.18-5.74).
Female backpackers had the same independent predictors of chlamydia positivity as female non-

backpackers (Table 3).

Population attributable risk

The partial PARs by sex and backpacker status are shown in Table 4. In males, inconsistent
condom use was associated with the highest PAR, with 65% (95% CI: 56-71%) of the chlamydia
cases attributed to this risk factor among backpackers and 50% (95%CI: 41-56%) of the cases in
non-backpackers. In females, inconsistent condom use was associated with 51% (95%CI: 42-59%)
of the chlamydia cases among backpackers and 41% (95%CI: 31-51%) of the cases in non-

backpackers.



Two or more sexual partners in the past 3 months had the second highest PAR, with an estimated
33% (95%CI: 28-40%) of the chlamydia cases among male backpackers and 36% (95% CI: 32-41%)
in male non-backpackers attributable to this risk factor. In females, 3 or more sexual partners in
the past 3 months was attributed with an estimated 14% (95%CI: 11-18%) of the chlamydia cases

among backpackers and 30% (95%Cl1:25-37%) of cases in non-backpackers.

When two factors were combined (inconsistent condom use and having 3 or more partners in the
past 3 months) the estimated PAR was 81% (95% CI: 73-86%) in male backpackers and 71% (95%
CI: 65-77%) in non-backpackers. In females, the estimated PAR for these two combined risk factors
was 66% (95% CI: 54-76%) and 63% (95% CI: 53-73%) among female backpackers and non-

backpackers, respectively.

When all four factors were combined (inconsistent condom use, having 3 or more sexual partners
in the past 3 months, known STI contact, and previous history of chlamydia the PAR was 88%,
73%, 76% and 68% among male-backpackers, female-backpackers, male non-backpackers and

female non-backpackers, respectively.

DISCUSSION

The impact of risk factors for a disease at a population level, measures through - PAR has
important implications for prevention policy and practice. In this study we have shown that the
majority of chlamydia cases in our clinical population were attributable to inconsistent condom
use and multiple sexual partners in the past 3 months. In both males and females, inconsistent
condom use was associated with a greater PAR in backpackers compared to non-backpackers.
Conversely in females, reporting 3 or more male sexual partners in the past 3 months was

associated with a greater PAR in non-backpackers.



Notably, while sexual contact with a person known to have a STI was associated with a current
chlamydia diagnosis they only contributed a PAR of 2% because it was relatively uncommon risk

factor.

The PAR findings suggest that the largest number of chlamydia infections could be avoided by
increasing condom use. In Australia there have been numerous health promotion strategies
involving social marketing in the past ten years which have focused on increasing condom use, but
there is little evidence that they changed behaviour, and no evidence that they have led to a
reduction in chlamydia transmission [13,14]. Internationally, most mass media interventions have
no effect on condom use [15-17]. Our analysis also showed that multiple partners in the past 3
months was a frequently reported risk behavior and a significant risk factor for chlamydia
positivity, thus netting a substantial PAR. Although not specifically measured, multiple partners in
a short period is likely to reflect sex with new partners or concurrent partnerships that are

established risk factors for chlamydia.

Health promotion and other prevention strategies targeting young people need to be more
innovative than just social marketing and include information about the various risk factors for
chlamydia, which in turn may then lead to increasing testing and treatment. With widespread use
of the internet and mobile phone, electronic-based health promotion may be more effective at
changing sexual and health-care seeking behavior. Lim and colleagues [18] recently demonstrated
in a randomised trial that sending health promotion messages via SMS increased self-reported
condom use and STI testing rates compared to the control group. Also websites that enable young
people to assess their individual risk of STIs based on the odds ratio of a range of risk factors
should be considered. In regards to travellers, approaches should be targeted and include health
promotion messages displayed in select pubs/clubs, backpacker hostels, domestic airport and in

backpacker publications.



If a health department is considering spending money on controlling chlamydia, PAR makes it
possible to estimate the potential population-level impact of the strategy and weigh this up against
the available budget. For example, in young male Australian residents (non-backpackers) although
a past chlamydia diagnosis was significantly associated with chlamydia positivity, it’s impact at a
population level was about 5% due to relatively low prevalence of this risk factor compared to a
PAR of 60% for inconsistent condom use. This means that strategies that target men with a history

of past chlamydia infection would need to cost 12 times less to be more cost effective.

Our study has some limitations. The sample was based on sexual health clinic attendees who are
not representative of the general community and are likely to be at more at risk of chlamydia. A
community based study of young sexually active women aged 18-25 years found a chlamydia
prevalence of 3.7% (95% CI: 1.2-8.4%), which is lower than 6% chlamydia positivity in our clinic-
based sample [19]. A community-based study of British backpackers in Australia found 41% of
backpackers reported inconsistent condom use, which is also lower than the 69% reported in both
males and females in our clinic sample [7]. Most of the risk factors examined were based on self-
reported data and may be subject to recall and measurement bias, particularly a past chlamydia
diagnosis  Finally, it is likely that many of the chlamydia infections were acquired prior to 3
months preceding the visit to SSHC. Several epidemiological studies determined the sub-groups
of the populations such as certain ethnic groups [20-24] and females [25] which have substantially
elevated risks for chlamydia infection using standard statistical and epidemiological methods. To
our knowledge, our current study is one of the first attempts at determining the population impact
of risk factors for chlamydia infection. Our results confirm that innovative health promotion
strategies aimed at increasing condom use should be a priority considering the high PAR associated
with this behavior. In addition, young people should be given information about the risk associated

with multiple partners and new partners.



Authors Contributions:
HW implemented the study, analysed the data and wrote the first draft. RG, BD and AM helped
interpreting the data and finalizing the manuscript. All authors saw and approved the final

manuscript.

Funding statement:
This research received no specific grant from any funding agency in the public, commercial or not-

for-profit sectors.

Competing interest: none declared.

References

[1] Tourism Research Australia. Backpackers in Australia. Belonnen, ACT: Tourism Research
Australia, 2008.
http://www.tra.australia.com/content/documents/Snapshots/2008/Backpacker 07 FINAL.pdf
(accessed 20 Oct 2009).

[2] McNulty AM, Egan C, Wand H, Donovan B. The behavior and sexual health of young
international travellers (backpackers) in Australia. Sex Transm Inf 2010; 86: 247-50.

[3] Ross, GF. Backpacker achievement and environmental controllability as visitor motivators.
Journal of Travel & Tourism Marketing 1997; 6, 69-82.

[4] Abu Saleh MA, Shahul HI, Richard F, Donald EM. Sexually Transmitted infections in
Travellers: Implications for Prevention and Control. Clinical Infectious Diseases 2004; 39:533-8.

[5] Tveit KS, Nilsen A, Nyfors A. Casual sexual experience abroad in patients attending an STD
clinic and at high risk for HIV infection. Genitourin Med 1994;70:12-4

[6] Hawkes S, Hart GJ, Johnson AM, et al. Risk behavior and HIV prevalence in international
travellers. AIDS 1994; 8: 247-52

[7] Hughes K, Downing J, Bellis MA, Dillon P, Copeland J. The sexual behavior of British
backpackers in Australia. Sex Transm Inf 2009; 85: 477-482.



[8] National Centre in HIV Epidemiology and Clinical Research. HIV/AIDS, viral hepatitis and
sexually transmissible infections in Australia Annual Surveillance Report 2007. Sydney:
University of New South Wales, Australian Institute of Health and Welfare. Available at
http://www.nchecr.unsw.edu.au/NCHECRweb.nsf/resources/SurvRepo7/$file/ASR2007.PDF
(accessed 6 Mar 08); 2007.

[o] National Notifiable Diseases Surveillance System. Number of notifications of Chlamydial
infection, Australia, in the period of 1991 to 2007 and year-to-date notifications for 2008.
Canberra: Communicable Diseases Australia, Australian Government Department of Health and
Ageing. Available at http://wwwaq.health.gov.au/cda/Source/Rpt 3.cfm (accessed 31 Mar 08);
2008.

[10] Spiegelman D, Hertzmark E, Wand HC. Point and interval estimates of partial population
attributable risks in cohort studies: examples and software. Cancer Causes Control

2007;18(5):571-579.

[11] Wand H, Spiegelman D, Law M, Jalaludin B, Kaldor J, Maher L. Estimating population
attributable risk for hepatitis C seroconversion in injecting drug users in Australia: implications for
prevention policy and planning. Addiction 2009;104 (12):2049-2056.

[12] National Health and Medical Research Council. Australian Alcohol Guidelines: Health risks
and benefits. 2001. Available at http://www.nhmre.gov.au.publications/synopses/ds9syn.htm

(accessed Oct 2009).

[13] Brotherton A, O'Donnell D, Mackie B: Safe Sex No Regrets Campaign. Sydney:
AIDS/Infectious Diseases Branch, NSW Department of Health. Available at
http://www.archi.net.au/e-library/awards/baxteros/consumer participation/safe sex
(accessed August 2010)

[14] Crawford G, Brown G, Nicholson C, Yam S, Langdon T: Safe Sex No Regrets: Implementation
& Evaluation Report 2007/2008. Perth: WA AIDS Council. Available at
http://safesexnoregrets.com.au/mediacampaign.html (accessed August 2010)

[15] Alstead M, Campsmith M, Halley CS, Hartfield K, Goldbaum G, Wood RW. Developing,
implementing, and evaluating a condom promotion program targeting sexually active
adolescents. AIDS Educ Prev 1999, 11:497-512.

[16] Bull SS, Posner SF, Ortiz C, Beaty B, Benton K, Lin L, Pals SL, Evans T: Power for reproductive
health: results from a social marketing campaign promoting female and male condoms. J
Adolesc Health 2008;43:71-78.

[17] Tyden T, Bergholm M, Hallen A, Odlind V, Olsson SE, Sjoden PO, Strand A, Bjorkelund C:
Evaluation of an STD-prevention program for Swedish university students. J Am Coll Health

1998, 47:70-75.

[18] Lim MSC, Sacks-Davis R, Aitken CK, et al. A Randomised controlled trial of paper, online and
SMS diaries for collecting sexual behavior information from young people. J Epidemiol
Community Health 2010. Doi:10.1136/jech. 2008.085316.



[19] Hocking JS, Willis J, Tabrizi S, Fairley CK, Garland SM, Hellard M. A chlamydia prevalence
survey of young women living in Melbourne, Victoria. Sex Health 2006;3(4):235-240.

[20] Winter AJ, Sriskandabalan P, Wade AAH, Cummins C. and Barker, P. Sociodemography of
genital Chlamydia trachomatis in Coventry, UK 1992-1996’. Sexually Transmitted Infections
2000;76:103-9.

[21] Low N, Sterne J, Barlow, D. Inequalities in rates of gonorrhoea and chlamydia between black
ethnic groups in south east London: cross-sectional study. Sexually Transmitted Infections
2001;77:15-20.

[22] Radcliffe K, Ahmad S, Gilleran G, Ross J. Demographic and behavioural profile of adults
infected with chlamydia: a case-control study, Sexually Transmitted Infections 2001;77:265-70

[23] Stuart B, Hinde A. Identifying individuals engaging in risky sexual behaviour for Chlamydia
infection in the UK: a latent class approach. Journal of Biosocial Science 2010;42, 27-42.

[24] Fenton K, Mercer C, McManus S, Erens B, Wellings K, Macdowall W, Byron C, Copas A,
Nanchahal K, Field J, Johnson A. Ethnic variations in sexual behaviour in Great Britain and risk of
sexually transmitted infections: a probability survey. Lancet 2005;365:1,246-55.

[25] Fenton K, Korovessis C, Johnson A, McCadden A, McManus S, Wellings K, Mercer C, Carder
C, Copas A, Nanchahal K, Macdowall W, Ridgway G, Field J, Erens B. Sexual behaviour in Britain:
reported sexually transmitted infections and prevalent genital Chlamydia trachomatis infection.
Lancet 2001;358:1,851—54.

License for publication statement:

The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of all
authors, an exclusive licence (or non exclusive for government employees) on a worldwide basis to the BMJ
Publishing Group Ltd to permit this article (if accepted) to be published in STI and any other BMJPGL
products and sublicences such use and exploit all subsidiary rights, as set out in our licence
http://group.bmj.com/products/journals/instructions-for-authors/licence-forms."







Table 1: Characteristics in young heterosexual patients by sex and backpacker status, 1998-2006 (n=12,958)

Young heterosexual males

Young heterosexual females

Variable Sub-category Non- Non- Backpackers
backpackers Backpackers | p-value | backpackers | n=2,937 p-value
n=3,880 n=2,765 n=3,376

% % % %

Age group (years) 26-30 years 58 44 <0.001 | 48 37 <0.001
< 25 years 42 56 52 63

Country of birth Australia 62 - - 61 - -
England 5 47 4 45 -
Other 33 55 34 55

Marital status Married/partner 9 4 <0.001 12 5 <0.001
Never married 85 94 81 92
Other 5 2 4 1

Employment status | Employed 80 59 <0.001 | 78 61 <0.001
Unemployed 13 27 13 26
Other 7 14 10 13

Reason for STI/HIV screen 36 41 <0.001 | 32 34 0.043

presentation Known STI contact 5 4 0.105 5 5 0.680
Ano-genital symptoms 51 49 0.104 42 42 0.997
Genital herpes or warts 3 3 0.974 3 3 0.311

Cigarette smoking Not/past smoker 66 61 <0.001 | 64 58 <0.001

status Current smoker 34 39 36 42

Hazardous alcohol® | Yes 5 17 <0.001 14 27 <0.001

No 95 83 86 73 <0.001
Condom use (past | Always 69 69 0.889 72 69 0.006

3 months) Inconsistent 31 31 28 31

Number of sex 0 13 10 <0.001 13 10 <0.001

partners (past 3 1 51 41 65 59

months) 2 20 23 15 20

3+ 15 26 7 1

Sex overseas in last | Thailand 9 22 <0.001 | 4 7 <0.001

12 months (and Sex in another country 17 41 17 45

country) No sex overseas 74 38 79 48

Past chlamydia Yes 10 15 <0.001 9 13 <0.001

diagnosis (self- No 90 85 o1 87

report)

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 2: Predictors of chlamydia in young heterosexual male backpackers and non-backpackers

Young male heterosexual backpackers

Young male heterosexual non-backpackers

n=2,765 n=3,880
Univariate Multivariate Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p-value | OR (95% CI) p-value OR (95% CI) p-value
Age group (years)
26-30 1 - 1 1
< 25 years 1.12 (0.87,1.46) | 0.375 1.40 (1.09,1.81) 0.009 1.46 (1.12,1.89) 0.005
Marital status
Other 1 - 1 -
Never married 1.45 (0.75,2.80) | 0.264 1.37 (0.92,2.04) 0.118
Current cigarette smoker
No 1 - 1 -
Yes 1.13 (0.88,1.47) | 0.346 1.53 (1.18,1.97) 0.001
Excess alcohol’
No 1 - 1 1
Yes 1.35 (0.98,1.85) | 0.063 2.03 (1.31,3.15) 0.002 1.65 (1.04,2.61) 0.033
Reason for presentation
Other reasons 1 1 1 1
HIV/STI test 0.95 (0.68,1.32) | 0.760 0.91 (0.64,1.28) | 0.579 0.67 (0.48,0.92) 0.014 0.62 (0.44,0.86) 0.005
Ano-genital symptoms 1.03 (0.74,1.43) | 0.854 0.95 (0.68,1.33) | 0.763 0.99 (0.73,1.33) 0.923 0.93 (0.68,1.26) 0.635
Known STI contact 3.10 (1.92,4.93) | <0.001 2.95(1.82,4.77) | <0.001 | 3.24 (2.16,4.87) <0.001 3.69 (2.42,5.65) <0.001
Number of sex partners
(past 3 months)
oori 1 1 1 1
2 1.81 (1.31,2.51) <0.001 1.69 (1.22,2.35) | 0.002 2.09 (1.53,2.85) <0.001 2.11 (1.53,2.91) <0.001
3 or more 2.21(1.63,3.00) | <0.001 2.06 (1.22,2.35) | <0.001 | 3.18 (2.34,4.31) <0.001 3.03 (2.20,4.18) <0.001
Condom use (past 3 months)
Always 1 1 1 1
Inconsistent 3.17 (2.20,4.57) | <0.001 2.71 (1.87,3.93) | <0.001 | 2.37(1.70,3.31) <0.001 1.94 (1.38,2.74) <0.001
Past chlamydia diagnosis
No 1 - 1
Yes 1.13 (0.80,1.59) | 0.500 1.73 (1.21,2.48) 0.003 1.50 (1.03,2.18) 0.034

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 3: Predictors of chlamydia in young heterosexual female backpackers and non-backpackers

Young female heterosexual backpackers

Young female heterosexual non-backpackers

n=2,937 n=3,376
Univariate Multivariate Univariate Multivariate
OR (95% CI) p-value OR (95% CI) p- OR (95% CI) p-value OR (95% CI) p-value
value
Age group (years)
26-30 1 1
< 25 years 1.30 (0.95,1.79) | 0.106 - 1.37 (0.98,1.91) 0.065 -
Marital status
Other 1 1
Never married 1.27(0.70,2.32) | 0.434 - 1.48 (0.92,2.36) 0.104 -
Current cigarette smoker
No 1 1 -
Yes 1.17 (0.87,1.58) | 0.304 - 1.39 (0.99,1.93) 0.0504
Excess alcohol !
No 1 1
Yes 1.17 (0.85,1.62) | 0.331 - 1.54 (1.01,2.34) 0.043 -
Reason for presentation
Other 1 1 1 1
Known STI contact 2.54 (1.58,4.08) | <0.001 2.37 (1.47,3.82) | <0.001 3.54 (2.18,5.74) <0.001
Number of sex partners
(past 3 months)
oori 1 1 1 1
2 1.25(0.86,1.81) | 0.243 1.17 (0.80,1.71) 0.413 1.57 (1.02,2.42) 0.004 1.48 (0.95,2.30) 0.079
3 or more 2.07(1.38,3.11) | <0.001 1.89 (1.25,2.86) | 0.003 | 3.05(1.93,4.80) <0.001 3.00 (1.89,4.77) <0.001
Condom use (past 3 months)
Always 1 1 1 1
Not consistent 2.50 (1.68,3.72) | <0.001 2.33 (1.56,3.48) | <0.001 | 2.00 (1.30,3.10) 0.002 1.78 (1.14,2.76) 0.011
Past chlamydia diagnosis
No 1 - 1 -
Yes 1.32 (0.87,1.99) | 0.192 - 1.28 (0.75,2.18) 0.362

'Alcohol intake of average 280 grams for men and 140 grams for women




Table 4: PAR% [95% confidence interval (CI)] for genital chlamydia infection in young heterosexuals by backpacker status

Variable

Backpacker

Non-backpacker

PAR% (95% CI)

PAR% (95% CI)

Males: all factors combined

0.88 (0.81,0.93)

0.76 (0.70,0.82)

Inconsistent condom use, past 3 months

0.65 (0.56,0.71)

0.50 (0.41,0.56)

3 or more sexual partners, past 3 months

0.33 (0.28,0.40)

0.36 (0.32,0.41)

Known STI contact

0.08 (0.07,0.09)

0.10 (0.09,0.12)

Past chlamydia diagnosis

0.02 (0.01,0.03)

0.07 (0.06,0.08)

Females: all factors combined

0.73 (0.67,0.79)

0.68 (0.58,0.76)

Inconsistent condom use, past 3 months

0.51 (0.42,0.59)

0.41 (0.31,0.51)

3 or more sexual partners, past 3 months

0.14 (0.11,0.18)

0.30 (0.25,0.37)

Known STI contact

0.08 (0.07,0.10)

0.12 (0.09,0.15)

Past chlamydia diagnosis

0.04 (0.03,0.05)

0.03 (0.02,0.04)







