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Abstract
An association between persistent Human papillomavirus (HPV) infection in women
and cervical cancer has been established. Young women are particularly at risk of
acquiring sexually transmitted infections such as HPV because of risky sexual activity
and physiological immaturity. While at risk though, young women have been shown
to be amenable to health promoting initiatives. There are a small number of
international studies concerning adolescent HPV infection and the risk factors
associated with infection, but there is currently no evidence on the prevalence and risk
factors for HPV in an Australian, sexually active female adolescent population. This
study aimed to provide evidence of the prevalence of HPV, risk factors associated
with infection and the patterns of sexual activity in a female sexually active, senior
high school population in the Australian Capital Territory.
Participants in this study were a convenience sample of 161 sexually active 16-19
year old females who had an HPV test who were attending a senior high school in the
Australian Capital Territory. Nurses and doctors using a clinical record collected
information about sexual and other risk behaviours. Self-obtained vaginal swabs were
tested for HPV DNA using the polymerase chain reaction method and genotyping was
undertaken.
The HPV prevalence in this cohort of young women was 1 1.2%. High-risk genotypes
were found in 55.5% and multiple genotypes were found in 38.8%. There was a
significant association found between HPV infection and having had more than one
male partner with whom vaginal intercourse had occurred in the previous six months.
No statistically significant association was found between HPV and the age of
coitarche, length of time young women had been sexually active, condom use, and
smoking or alcohol intake. A young age at coitarche was common for this group.
Smoking and alcohol use was seen in large proportions in this group.
This is the first Australian study that has examined the prevalence and risk factors for
genital HPV in this demographic group. The HPV prevalence is lower than in
international studies in comparable groups, in similar age groups and much lower than
in older women both in Australia and overseas. With the comparatively low
prevalence comes an opportunity for important public health interventions for this
group including routine Pap smears, vaccination against the high-risk types of HPV
when this becomes available and strategies for young women to reduce their number
of male sexual partners. A substantial amount of young women in this study were
sexually active aged under 16 years. Whilst this was not identified as being a risk
factor in this study, it is both a health and personal safety issue for these young
women. There is a demonstrated need for health promotion strategies for this cohort
about the consumption of safe levels of alcohol and for smoking cessation. Further
research is recommended that includes a repetition of this study with a larger sample,
the use of a prospective study design to identify trends in infection and examination of
HPV prevalence and risk factors for a variety of populations

Glossary and Acronyms

Genital human papillomavirus

A sexually transmitted virus causing anogenital
lesions and cervical abnormalities or cancer

Senior high school

Years 1 1 and 12 in the Australian Capital
Territory school system (referred to in the ACT
as 'college')

Sexually transmitted infection

Infection whose primary mode of transmission
is via sexual intercourse

ACT

Australian Capital Territory

AIHW

Australian Institute of Health and Welfare

CSHC

Canberra Sexual Health Centre

DNA

Deoxyribonucleic acid

HPV

Human papillomavirus

NSW

New South Wales

NT

Northern Territory

PCR

Polymerase chain reaction

RWH

Royal Women's Hospital

SHLiRP

Sexual Health and Lifestyle Research Project

SOVS

Self obtained vaginal swab

STI

See above

CHAPTER I : Introduction
Young women are an important client group for sexual health nurses for a number of
reasons. Firstly, in young women the cervical cells are insufficiently developed to
provide the protective physiology required for an optimal immune response to a
sexually transmitted infection (STI) l . Secondly, young women may be predisposed
to exposure to an STI due to their developing decision-making abilities around sexual
behaviour 2-5. Finally, young women may engage in higher risk activities such as
unprotected intercourse with older or multiple sexual partners with frequent partner
change 6 . Drug and alcohol use are also known factors for increasing the chances of
acquiring an STI 6 .

I am currently the outreach sexual health nurse at the Canberra Sexual Health Centre
(CSHC) at The Canberra Hospital in the Australian Capital Territory (ACT),
Australia. Young people aged 15 to 19 years currently make up 40% of the total
inpatient and outreach patient numbers at the CSHC and so represent a substantial
amount of the patient caseload 7. As the outreach nurse I have dual clinical
responsibilities. I have centre-based clinics where I see a variety of clientele as part
of a multidisciplinary team. Typical patient presentations include screening for STI
and blood borne viruses, Pap smear, emergency contraception, vaccination against
hepatitis and information and referral. I am also responsible for coordinating clinical
activities that are not centre-based, that is in an outreach setting. Two of these
outreach projects that are relevant to young people in particular are a sexual health
screening clinic at a youth at risk venue and a research project in a senior high school.
Young people are undeniably an integral part of my nursing practice which led me to

investigate the sexual health issues of young people in depth, particularly those
related to young women and the Human papillomavirus (HPV) infection.

The majority of Australian adolescent women are sexually active. Indeed
comprehensive Australian evidence * reports that more than half of 16-19 year old
young women have had vaginal intercourse. Additionally, young people under the
age of 25 account for a significant proportion of the reports for some of the notifiable

STI such as chlamydia and hepatitis B '. The highest incidence of chlamydia occurs
in the 20-25 age groups with more than 80% of the infections occurring in those aged
between 10 and 25 9. Similarly, a peak in the incidence of hepatitis B is seen in the
15-29 age groups for both sexes 9. For sexual health clinicians, statistics like this are
a public health concern and strategies to reduce these numbers is imperative.

HPV is not a notifiable STI in Australia so incidence or prevalence data are not
readily available. There is also no Australian nor international recommendations for
screening for HPV although the value of the Pap smear is widely recognised. It is
proposed that HPV may infect as much as half of the general population. Like most
STI though, this is thought to be an underestimate due to the asymptomatic nature of
HPV. Certainly, Koutsky

'O

postulates that the 18-28 age group worldwide probably

has the highest prevalence of HPV of any age group, while a meta-analysis reported
by Berman estimates the prevalence for young people worldwide to be in the range of
20%-50%

'.

While it is possible for HPV to be transmitted by intimate skin-to-skin contact it is
recognised that intercourse is probably the primary mode of transmission. The value

of condoms in the prevention of HPV has not been well established but condoms do
protect against other STI such as HIV, hepatitis B and chlamydia.

A link between persistent high-risk HPV genotypes and cervical cancer has been

established

HPV can be present in one or multiple genotypes in the genital tract

but may not necessarily persist

'l.

Clearance of the virus has been evident in some

studies. While some specific genotypes are associated with cancer others are
responsible for genital skin lesions or "genital warts". Multiple genotypes can be
found in the genital tract at any given time. Because some genotypes are associated
with cancer, the development of strategies to reduce the incidence of HPV is viewed
as a pressing public health issue. Increased sexual health information for women,
HPV screening and vaccination have been mooted as possible solutions.

In summary, Australian adolescents are indisputably high on the agenda in the
provision of sexual health services and the implementation of prevention strategies
that target this age group is essential to reduce the morbidity and mortality associated
with STI such as HPV. Importantly, while it has been demonstrated that adolescents
are at risk of acquiring STI they have also been shown to be amenable to screening for
11.12

and vaccination against

l3

them. While a substantial amount is known about

adolescent sexual behaviour and some of the STI and blood borne viruses they
acquire, currently information about HPV in this distinct group remains unclear.

This thesis examines genital HPV infection in young women and the risk factors
associated with this. It is divided up into a further four chapters. Chapter 2 considers
the literature concerning HPV infection prevalence and risk factors in both an

international and national context. Chapter 3 presents the methods used for the HPV
study, while Chapter 4 gives details of the results. Chapter 5 explicates the findings
of the study and gves recommendations for clinical practice and health promotion
and provides directions for future research. Chapter 5 also concludes the thesis.

CHAPTER 2: Literature Review
Introduction
This chapter reviews the literature and is divided into four sections. The first section
examines the international and Australian literature pertaining to the prevalence of HPV
infection in a variety of populations. The next section specifically addresses the HPV
prevalence in young women while the third section scrutinizes the literature in regard to
potential risk factors for HPV infection. Finally, the HPV and risk factor studies
particularly relevant to young women are explicated. To summarise, a statement of the
research problem is made.

Prevalence of Human papillomavirus
International studies on the prevalence of HPV abound, and are diverse in the
populations studied, methods used and the conclusions drawn

14-33.

International

literature reports prevalence as low as 3% in a large study in a healthy, Spanish
population

34

and as high as 99% in an Indian cohort with cancer of the cervix

16.

Table

1 on the following page provides a summary of the international literature in regard to
prevalence.

When we consider the Australian literature there is paucity however and particularly in
regard to young women. The first published evidence concerning HPV prevalence in
Australia was by McKinnon

who reported on the results of HPV found by colposcopy

and biopsy. This study was done in an age group ranging fiom 16-53 years in a
sexually transmitted disease clinic in Sydney, NSW. Prevalence for this group is
reported to be 41%. While establishing a baseline for Australian prevalence data this
study is limited as it investigates a high-risk group with a wide age range and the

method of HPV detection has since been replaced by polymerase chain reaction
technology.

Table 1: Summary of international prevalence literature (ranked by prevalence)
Prevalence (%)

Population of women

Residents from census
College aged women

Sample
Size

Country

Spain
US

Author

"

De Sanjose
Burkett 36

District residents

Thailand

Family practice

Canada

Sellers 31

Switzerland

Ludicke 37

US and
Mexico
Colombia

Giuliano l8

Obstetric and
gynaecology
department attendees

Hungary

Kornya 23

General population

Argentina

Matos 24

Adolescent medical
clinic

US

Shew

General population

Sweden

Karlsson

Maternal health
program

Brazil

Rousseau

Contraceptive
consultation

lndia

Franceschi l6

Adolescents
Family planning clinic
Pap register

Sukvirach

Molano 25

College aged women

US

Burk

University aged women

US

Kotloff

Sexual health centre
Attendees to a
university health centre
Routine Pap smear
patients
Sex workers
Cancer of cervix

33

39

41

Mongolia

Garland l'

US

Bauer 42

Brazil

Carvalho l4

Mexico

JuarezFigueroa 20

lndia

Franceschi l6

It is with the advent of polymerase chain reaction (PCR) technology that more
Australian HPV prevalence studies feature in the medical literature. Fairley 43
published the first Australian data having used PCR technology. He reported the HPV
prevalence to be 30.9% in women aged 18 to 35 years attending a Victorian
gynaecology clinic. Borg adds further to this body of knowledge in 1995, reporting a
HPV prevalence of 23.5% in attendees at a sexual health clinic, again in Victoria.

In 1998, Bowden reported a HPV prevalence of 48.1% in a study of healthy women in
the Northern Territory (NT) of Australia ". Bowden's study is limited in its
generalisability elsewhere in Australia because the NT has a higher 45 indigenous
population 45. Indigenous Australians also have a younger age structure than that of the
total population 45 and are generally over-represented in STI and blood borne virus
notification figures 9. While Bowden's study is an important one in examining HPV in
an understudied, high-risk group, young women were not a discrete group examined in
his study and the NT is not easily compared to the ACT. In a subsequent study, again
with an indigenous population Bowden 46 reports the prevalence of HPV as detected by
PCR to be 42%. Bowden does not report whether any risk factors for the acquisition of
HPV were examined as part of this study but does make a recommendation for further
study in a population of young women. An earlier study by Mak in 1993 47 also
addresses the prevalence of HPV in indigenous women in Western Australia, exploring
this in women who have had a Pap smear. The prevalence in this population was
reported as 2.6%, reflecting the use of superceded and less accurate technology. The
large age range of the population studied limits the applicability of this finding to young
women, as does the possibility that the prevalence of HPV may have changed in the
time elapsed since Mak's study was conducted.

The prevalence of HPV is comparatively higher for Australian women with cervical
pathology than for those from a population sample, sexual health clinic or indigenous
women. Chen 48 found a prevalence of HPV infection of 91.9% in a population of
women with cervical cancer in Victoria. Similarly, Tabrizi and his colleagues in
Victoria 49 have examined HPV in women with high grade cervical lesions and the
prevalence was found to be 89%.

Australian HPV studies have been limited to female populations in NSW, Victoria, the
Northern Territory and Western Australia. There are no published data on the
prevalence in the other states and territories in Australia which include the ACT, South
Australia, Queensland and Tasmania.

Prevalence of Human papillomavirus in young women
Five international studies were identified which have examined the prevalence of HPV
in young, healthy women who are attending college or university in the United States
36,4042

and Canada 'O. Prevalence reported in these studies ranges from 5.7% to 46%,

with a mean of 27.3%. These studies are limited in their applicability to Australia for
two reasons. Firstly, they are specific to Northern American patterns of infection,
which are different to that in Australia. Secondly, these studies assessed an older,
female university-based population who are likely to be more sexually experienced than
their younger, senior high school counterparts and so prevalence is expected to be
higher.

Only two international studies examined the HPV prevalence in a population of
sexually active women who were younger than those in college or university studies.
The first is by Shew 38 and was conducted in an adolescent medical centre in the US.

The sample population was a convenience sample aged between 13-21. Testing for
HPV DNA was done from a cervical sample and examined using PCR technology. The
prevalence of HPV was reported to be 19.2%. The second was by Ludicke

'' conducted

in an adolescent gynaecology clinic in Switzerland. Similarly, Ludicke's study
population was a convenience sample of young women aged 14-20. HPV was detected
using PCR technology from a cervical sample. It was not reported whether the clinic
attendees had cervical pathology. In this study the prevalence of HPV infection was
14.2%. While the HPV prevalence data from these two studies may not be
generalisable to areas outside of the US and Switzerland because of differing
epidemiological patterns worldwide, they are particularly useful because they examine a
population of young, healthy women as a discrete group.

Risk factors for Human papillomavirus
Having established the prevalence of HPV for specific populations both internationally
and in Australia, it is important to explore the potential risk factors that have been
identified in relation to HPV. International researchers have investigated a number of
risk factors associated with HPV and these studies are summarized in Table 2. In

Australia, the literature found in relation to this was scarce with only two studies
identified.

The first is comprehensive research conducted by Fairley 43 studying attendees to a
sexual health centre and posits a positive relationship between HPV and being young,
not married, a history of an abnormal Pap smear, smoking and the numbers of sexual
partners. Fairley found that there was no association between the level of education,
pregnancy history, contraceptive use and the age of coitarche in testing positive for
HPV. Risk factors such as condom use, history of a STI, or levels of alcohol drinking
were not examined in this study however. The second is by Wen

who examined the
9

presence of visible genital warts (as opposed to any other type of HPV infection) in
attendees to a sexual health centre. He found that a younger age, more lifetime sexual
partners, lack of condom use, single marital status and a history of chlamydia or genital
herpes infection were all significant factors for women having genital warts.
Table 2: Summary of international HPV and risk factor studies
Rlsk factor examined

Association
found?

Authors of studies

Yes

Andersson-Ellstrom 52, Burk 40, HOS,Molano 25, Sellors 31

No

Ludicke 37

Yes

Burkett S , Giuliano 18, Kahn H, Moscicki 26

No

Ludicke 37

Length of sexual activity

Yes

Moscicki 26

Sexual partners

Yes

Andersson-Ellstrom
Burk B u e t t ", de Sanjose
Ho S,Kahn 54, Ludicke 37, Molano , Sellors 55, Winer

History any STI other
than HPV

Yes

Burkett

Condom use

Yes

Burkett X,de Sanjose M , Winer 56

No

H0 53

Yes

Burkett X,Moscicki 26

No

de Sanjose M , HO53, Ludicke 37

Yes

Andersson-Ellstrom 52, Burkett 36, Giuliano l', Kahn 54, Moscicki 26

Participant age

Age at coitarche

Alcohol and other drugs

Smoking

No

".

Giuliano,'l Kahn

2 Giuliano

.'l

Lehmann 57, Moscicki 26

Ho S,de Sanjose M , Ludicke 37

Risk factors for Human papillomavirus in young women
As with the prevalence literature the same two international studies examine risk factors
for the acquisition of HPV in a population of young women 37,38. In Shew's study, risk
factor data were collected through a self-administered questionnaire and the only risk
factor associated was a short interval between menarche and coitarche. Ludicke's study
in an adolescent gynaecology clinic in Switzerland identified significant risk factors as
having more than one lifetime sexual partner. Ludicke found no association between
10

participant age, age of coitarche, frequency of intercourse in the preceding few months,
smoking or alcohol and HPV infection.

There were no Australian studies identified that examined young women as a unique
population in the Australian HPV studies of both prevalence and risk factors. The only
high school sexual health studies to date appear to be those by Debattista and these
primarily examine chlamydia

Summary
There is an incomplete and quite contradictory picture in regard to HPV and young
women with insufficient applicable findings to provide background for informing
sexual health care in the ACT. Despite Bowden's recommendation

44

for Australian

studies on HPV prevalence and risk factors in healthy, young women there is no
specific research available upon which sexual health nurses can base their patient care
and health promotion initiatives. Data from a larger study done in a senior high school
in the ACT provided a unique opportunity to redress this.

CHAPTER 3: Method

Introduction
In this chapter I present an overview of a larger study, the Sexual Health and Lifestyle
Research Project (SHLiRP) and describe the HPV study. I clarify the interrelationship
between the two studies and provide the details of the study processes and data analysis.

I provide information about the planning for and advertising the study, the sample frame
and the enrolment of participants. Risk factor data and biological sample collection are
described. I explain how the data were managed including storage facilities, data
cleaning and entry, analysis techniques and file conversion and give details of data
editing and surnmarisation. I define the dependent and independent variables used in
the estimation of the bivariate models. Finally, I outline the ethical framework for the
study including the approval of the health and educational ethics committees and issues
related to inclusion and exclusion criteria, consent, confidentiality and funding.

Overview of the Sexual Health and Lifestyle Research Project
This HPV study was nested within a larger research project called SHLiRP conducted in
four phases between 2002 and 2004. The first phase was in July 2002, the second in
May 2003, the third in September 2003 and the most recent one in August 2004. The
overall aim for all phases in SHLiRP was to determine the prevalence of STI, blood
borne viruses and associated risk behaviours in a senior school aged population in the
ACT. One of the infections screened for was HPV and data from the first two phases of

SHLiRP were analysed for the study.

The study was a joint enterprise between CSHC clinicians and senior high school staff.
CSHC clinicians performed student recruitment, provided sexual health information and
12

education, testing, treatment and other clinical management. Two teachers performed
multiple tasks including negotiating with their colleagues to fit the project into
established school activities, arranging clinical and administrative space and assisting
with recruitment. CSHC staff assembled the resources including administrative, clinical
and health promotion supplies and devised a roster for clinical services. I was the
research project manager of SHLiRP in my role as the outreach sexual health nurse at
the CSHC (Appendix 1). A research manager is currently managing the project and
database.

The SHLiRP study population
The sample frame for the study was students enrolled in all ACT public senior high
schools during 2002 and 2003. There are eight public senior high schools in the ACT
with a total of 6,276 students

SHLiRP participants were a convenience sample of

students enrolled in senior high school aged between 16 and 20 years. In phases one
and two, 55 1 (3 1%) students from the 1800 students enrolled at the school chose to
participate in SHLiRP. This number represents 8.8% of the public senior high schools
population in the ACT. The diversity of the student body was demonstrated by the wide
geographical spread of their postcodes and country of origin. Approximately one in
five students was born overseas with the most common countries of origin being the
United Kingdom, New Zealand, Vietnam, Italy, Croatia and the Arabian Peninsula.
Recruitment for SHLiRP

Recruitment took place over a month in a number of areas around the school. Students
were invited to participate in the project via newsletters, posters, during group meetings
and through the presence of the SHLiRP project team during and after school
assemblies. SHLiRP promotional messages were placed on pin board and bathroom
posters and on a TV monitor used for school messages. Prior to enrolment all students

were given written materials approved by the ethics committees that complemented the
oral information given to them. Each student was encouraged to read the material,
discuss the project with significant others and to then consider if they would like to be
involved in the study. They had the option of contacting the staff at the CSHC if they
had any questions.

If they consented to participate students were given an appointment for a 15-minute
sexual health consultation with a nurse or doctor. Each student was given a slip of
paper with the date, time and instructions for attending their clinic appointment. Data
collection occurred at this time.

Overview of the HPV Study
Aim

The aims of the HPV study were to:
Estimate the prevalence of HPV in a female, sexually active, senior high school
population in the ACT
Explore the risk factors for the acquisition of HPV in a female, sexually active,
senior high school population in the ACT
Describe the patterns of sexual activity in a female, sexually active, senior high
school population in the ACT
Inclusion/exclusion criteria

Sexually active young women who participated in phase 1 or 2 of the SHLiRP project
were included in this analysis. Exclusion criteria included being male or being a young
woman who did not report herself to be sexually active. Twenty four women who
participated in the previous year were excluded.

HPV study design
A cross-sectional study (prevalence) design was used to address the research questions.
It allowed the examination of the strength and direction of any relationship between the
dependent and independent variables. The dependent variable was HPV infection. The
independent variables were age at coitarche, length of sexual activity, condom use,
another STI, number of sexual partners in the past 6 months, levels of alcohol drinking
and smoking (Table 3).

Estimation of prevalence
Following a review of the literature I estimated the prevalence of HPV to be
approximately 17%. I took the mean from two similar studies 37.38 and calculated 95%
confidence intervals (CI). The standard error of the proportion was 0.02 (95% CI, 0.1 10.22) 61. This calculation was confirmed using the formula devised by Eng 62 and an
online calculator fiom the Statistical Clearing House 63.

Lower vaginal swab sample collection
Young women collected their own lower vaginal swab sample using a self-obtained
vaginal swab (SOVS) technique 64. Verbal and diagrammatic instructions in performing
a SOVS swab were given M. The swabs were transported to the molecular laboratory of
ACT Pathology at The Canberra Hospital and tested for Chlamydia trachomatis,

Neisseria gonorrhoeae and Trichomonas vaginalis and then frozen and forwarded to the
Department of Microbiology at The Royal Women's Hospital in Victoria for HPV DNA
analysis.

HPV DNA analysis
Lower vaginal swab samples were sent to the Department of Microbiology at the Royal
Women's Hospital in Melbourne, Victoria and were analysed by the senior research
scientist as follows. Each PCR was performed using L1 consensus primers PGMY09PGMY l 1 and 5 pm01 of beta-globin primers GH20-PC04 65. Primers for the
amplification of HPV DNA sequences consisted of L1 consensus primers directed at the
amplification of an approximately 450 base pair fragment of the HPV L1 gene common
to all mucosal HPV types. Beta-globin primers were included as an internal
amplification control and simultaneously amplified a human beta-globin product of 260
base pairs. Generation of an amplicon by this primer indicated the presence of adequate
amplifiable DNA. PCR products were hybridised with probes for HPV using the PCR
ELISA System made by Roche Diagnostics. This method is considered by researchers
to be the 'gold standard' in the detection of HPV currently 6 5 . Samples containing any
HPV DNA were deemed to be a positive result and these samples were then tested
linther to genotype them.

To initially genotype HPV a generic probe for detection of any HPV sequences in the
sample was used. Positive samples were then genotyped by hybridisation of the
amplicons with type specific biotin-labelled nested oligonucleotide probes for HPV 6,
11, 16, 18,33,35,39,45,5 1 and 52 66. Any sample found to be positive by the generic
probe and negative by the oligotyping was marked as type X, that is; unable to be
genotyped. The method outlined above was able to accurately genotype over 96% of
the samples.

Risk factor data collection
The clinical data collection tool was based on an existing sexual health record used at
CSHC. This record contained participant identification, medical history, tests
completed, clinical management, clinical notes, referral, results and follow up care
sections. No data were collected on non-participants. The risk factor data were elicited
from this record and were defined as illustrated in Table 3.
Table 3: Definitions of independent variables
Independent Variable

Definition

Age at coitarche

Self reported age in years when first vaginal intercourse was
experienced with a male partner 13'

Length of sexual activity

Time measured in months from the self reported first vaginal
intercourse with a male to the time data collection

Condom use

Self reported condom use for vaginal intercourse with male partners
and categorised as being always, sometimes or never

Another STI

An STI in the past self reported at the time of data collection or one
that was laboratory detected at this time

No. sexual partners in the
previous six months

Self reported number of males with whom vaginal intercourse had
occurred in the 6 months prior to data collection

Levels of alcohol drinking

Self reported use over the past month 8 quantified according to
National Health and Medical Research Council guidelines for adult
women in terms ofAhe standard number of drinks consumed and
pattern of drinking

Cigarette smoking

Self report of any episode of smoking in the last six months and was a
yeslno answer. Data about the number or substances smoked were
not collected

Intravenous drug use

Self report of any history of intravenous drug use

Data management and statistical analysis
The research manager administering the SHLiRP project extracted data on sexually
active, young women from the larger SHLiRP database. My HPV study database was
kept on a password-protected computer at the Canberra Hospital to which only I had
access.

Data from the laboratory and clinical record were coded and analysed using the
Software Package for the Social Sciences (Version 11). Simple descriptive statistics
were performed including percentages, means and where applicable standard deviations.
I constructed two by two tables for each independent variable relative to the outcome

(HPV infection) and determined the Pearson Chi square as well as the crude odds ratio
and associated 95% confidence intervals. Significance was accepted at the p<O. 1 level.
While p<O.1 is less sensitive than the usual ~ 0 . 0 commonly
5
reported in the medical
literature 69,it allowed scrutiny of what was important for further exploration. The
~ 0 . value
1 has been used by other authors who have examined the relationship
between HPV and independent variables in adolescent populations similar to this HPV
The variables with a p value of <0.1 were W h e r analysed using the Mantelstudy 52156.
Haenzel statistic.

Ethical considerations
Written, voluntary and informed consent was obtained from all SHLiRP participants.
Participants 16 and over were deemed competent to consent on their own behalf in-line
with local common law principles. Consent is an ethical consideration particularly for
participants who are under 16. The few participants aged less than 16 were required to
obtain written consent from parents. During the consent process information was given
to all participants that project team members would access their data as part of analysis.

Confidentiality was a prime concern as the information collected in SHLiRP was highly
sensitive. Participants were given the option of using a pseudonym and questionnaires
and pathology specimens were de-identified by the use of a first name, date of birth,
post-code and a project-specific number. The database used for my HPV study was also
de-identified and I did not have access to any identifying information about the
participants.

Ethics approval
For the larger SHLiRP project, ethics approval was obtained from both the ACT Human
Research Ethics Committee (Appendix 2) and the ACT Department of Education and
Community Services Research in Government Schools Committee (Appendix 3).
Ethics approval for my HPV study was obtained from the University of Canberra
Committee for Ethics In Human Research (Appendix 4).

Summary
The HPV study is nested within a larger study called SHLiRP, which provided a unique
opportunity to examine the prevalence and risk factors associated with HPV in a cohort
of sexually active young women enrolled in a senior high school in the ACT. The
following chapter provides the results of the study.

CHAPTER 4: Results
Introduction
This chapter presents the results of the HPV study aimed at estimating the prevalence of
HPV, exploring the risk factors for the acquisition of HPV and describing the patterns
of sexual activity in a female, sexually active, senior high school population in the ACT.
It describes the demographic characteristics of the cohort of young women. Where
there are small numbers of young women in a town centre, this has been consolidated to
protect privacy. It also depicts the prevalence and distribution of HPV infection.
Further, sexual and other risk behaviours are explicated including age of coitarche,
length of sexual activity, number of sexual partners, gender preference, condom use,
STI, alcohol and intravenous drug use and smoking.

It is important to keep in mind that some participants did not provide all the information
required, so while the final, total number of participants was 161 some of the results
presented are based on less than 161 young women. When this is the case the number
(n) is given, otherwise the number is 161. All information in this section is selfreported except current STI, which was laboratory reported.

Sample
There were 195 young women from the SHLiRP study who identified being sexually
active and who were eligible for inclusion in the study. One woman was excluded
because her only sexual experience had been a childhood sexual assault. Those who
stated sex with women as their gender preference (n=2) were excluded in order to make
the study data comparable with similar studies. In doing this though, it is acknowledged
that women who have sex with women have unique health needs 70*71and probable risks

for HPV

"Y".

There were 5 young women who did not identify what their gender

preference was and they were excluded to ensure comparability of the data. There were
27 young women who did not consent to be tested for HPV screening. Therefore, final
analyses were based on 16 1 participants.

Demographic profile
The age range was from 16.0 to 19.6 years, the mean a.ge 17.4 years (sd 0.7) and the
majority (46.6%, n=161) were in the 17 year old age group. This is illustrated in Figure
1. Data on the yeadgrade level these young women were enrolled in at the senior high
school were not collected.

Figure 1: Age distribution in year groups
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More than half (52.2%, n=84) of the young women resided in the town centre in which
the school was situated. Just over a quarter (27.3%, n=44) came from a town centre
approximately 10 kilometres from the school. There were a small number of
participants from other Canberra areas (1.9%, n=3). The remaining 30 ( 1 8.6%) were
from NSW regional centres.

Human papillomavirus prevalence
One hundred and sixty one young women were tested for HPV infection using PCR
DNA technology and then genotyping of the virus performed. There were 18 young

women who tested positive for HPV of any genotype. Four HPV DNA samples were
unable to be genotyped. In the remaining 14 samples, 12 different HPV genotypes were
detected, eight high-risk types and four low risk types.

The overall prevalence for all types of HPV in this sample was 11.2%
(proportion=O.l12, 98% C1 0.07-0.1 8). Ten (55.5%, n=18) of those who tested positive
had one or more high risk types (16,66,35, MM9,45, 51, 52,30 series), 4 (22.2%,
n=l8) had one or more low risk types (6,l l, 61,89) and for the remaining 4 (22.2%,
n=l8) the HPV was unable to be typed. Seven young women had multiple HPV types
present (38.8%, n=l8).

Sexual and other risk behaviours
As shown in Figure 2, the age of coitarche reported by the young women in the study
ranged from 12 to 18 years (n= 156). 4 1% first had intercourse aged 16 while 42%
(n=65) had participated in intercourse aged 15 and below.

Figure 2: Age at coitarche in year groups
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The length of time young women had been sexually active ranged from less than l week
to greater than 5 years. When reporting the length of time they had been sexually active
those with shorter sexual experience described it in months, weeks or sometimes days
while those who had longer experience described it in months or years. This caused
some difficulty in quantifying the data and so length of time of sexual activity (n=l57)
was categorised into monthly increments as demonstrated on Figure 3.

One third (35.7%, n=56) had been sexually active for less than one year, while another
third (3 1.8%, n=50) had been sexually active for up to two years. One fifih (19.1%,
n=30) had been sexually active for up to three years. The remainder (l3.4%, n=21) had
been sexually active for greater than three years.

Figure 3: Length of sexual activity
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The number of partners in the last 6 months reported by these young women ranged
fiom 0 to 7 (n=152). Nine (5.9%) reported having had no sexual partners, 96 (63.2%)
reported one partner, 27 (17.8%) reported two partners and ten (6.6%) three partners in
the preceding six-month period. Those reporting four, five and six partners accounted
for 2.6% (n=4), 2% (n=3) and 1.3% (n=2) of the total respectively. One woman
reported seven partners. This information is graphically presented in Fibwre 4.

Figure 4: Number of partners in previous six months

No. partners previous 6 months

The most common gender preference reported for these young women was male only
with 155 (96.3%) citing this. The remaining six women (3.7%) stated both males and
females as their preferred sexual partners. Numbers were too small to allow meaningful
comparison between the two groups.

The question asked in regard to condom use was inclusive of lifetime sexual experience,
not just their most recent experience or that in the last 6 months. Condom use was
reported as 'always' for 43.4% (n=69) of young woman, 'sometimes' for 47.2% (n=75)
and as 'never' for 9.4% (n=15). Reasons for using or not using a condom were not
collected.

Sexually Transmitted Infection
Ninety-seven percent of young women reported never having had a STI in the past
(n=161). Of the 3% (n=5) who did report a STI there was one woman who reported
chlamydia; one who reported a history of genital warts, and one reported pelvic
inflammatory disease of unknown cause. The other two reports of STI were actually
candidiasis which may be related to sexual activity but is not an STI.

STI detected at the time of data collection other than HPV were rare in this cohort of
young women. There was one woman who had a chlamydia infection (n=162) and one
who tested positive for herpes type 2 (n=152). Self-reported and laboratory detected
STI numbers were too small to enable further analysis.

Alcohol and other drugs
Of the young women who consented to answering the question about alcohol intake
(n=155), 92.9% reported some type of alcohol intake in the previous month. Of the 145
young women who reported alcohol use, 52.4% (n=76) reported drinking at unsafe
levels. These unsafe levels were either more than four standard drinks on a single
occasion or more than 14 over the course of a week. One hundred and seventeen
(75.5%) of the group who drank alcohol were under 18 years old (n=155). There were
more non-smokers than smokers, 55.3% versus 44.7% (n=159). One young woman
reported current intravenous drug use (n= 161).

Bivariate analysis: HPK sexual behaviour & other risk factors
Table 4 over the page presents the risk factors potentially associated with HPV infection
by bivariate analysis. Having two or more sexual partners in the previous 6 months and
HPV infection was the only statistically significant finding (x2=3.05, p<O.O8 1 ). No
significant association was discovered between HPV infection and age at coitarche,
length of sexual activity, condom use, alcohol intake or smoking. The numbers were
too small to analyse the data on STI.

Analysis using the Mantel-Haenzel statistical method to further examine the potential
association between number of partners and other independent variables did not elicit
any statistically significant findings and these are not reported further.

Table 4: HPV and risk analysis
Number

Variable

HPV
Negative
n (%)

HPV
Positive
n (%)

Chi square
(p value)

Odds ratio
(95% Cl)

No. Partners
0-1
2-7
--

Age at coitarche
16-18 years
12-15 years
--

Sexual activity
< l year
2 years or more

Condom use
Always
Sometimes or never

Alcohol
Nonelsafe
Unsafe
--

Smoking
No
Yes
1. Significant finding (p=<0.1)
2. Fisher's Exact test

Summary
This chapter presented the results of the HPV study. The area of sexual health is a
personal and sensitive one but despite this a majority of the young women in this study
consented to report their sexual behaviours and so a wide range of characteristics
potentially associated with HPV could be explored.

The prevalence of genital HPV of any type for this cohort was 1 1.2%. HPV in multiple
genotype combinations are present in the genital tracts of these young women. A
majority are sexually active aged 16 but there is also a group who are active before this.
This cohort has consistent low numbers of partners over the previous six months and
there was a significant association between the number of partners and HPV. The length
of time young women have been sexually active in this group is varied and the evidence
suggests that this does not influence whether or not they have HPV infection. Gender
preference is not limited to heterosexual with a small numbers of women reporting
having both male and female sexual partners. Condoms are used to some degree by the
majority of young women but it appears that inconsistent use is common. A minority
report consistent non-use. The numbers of STI other than HPV are small for this group
of young women. While intravenous drug use is low, alcohol use and smoking are
evident in large proportions. The following chapter will interpret these findings and
give recommendations for clinical practice, health promotion and further research.

CHAPTER 5: Discussion, Recommendations and Conclusion
Introduction
In this chapter I discuss and interpret the results of my study and answer the question:
for sexually active, young women in a senior high school population in the ACT, what
is the prevalence of and risk factors for genital HPV? I believe this study to be the
first of its kind in Australia and probably internationally. To begin, a retrospective
calculation of sample size is performed and the appropriateness of the self-obtained
vaginal swab technique is discussed. Next I consider the cohort of young women in
demographic profile; discuss the implications of the identified prevalence of HPV and
provide support for a HPV vaccine. Finally, there is a discussion on the relationship
between HPV and sexual and other risk factors. Similar studies are used throughout
this chapter for comparison and contrast of the study findings. Interwoven are my
recommendations for clinical practice, health promotion messages and future research
which are then summarised on Table 5.

Retrospective sample size calculation
There were 161 participants in this study. Whether the sample size was of sufficient
power to make inferences about HPV infection was done using a retrospective sample
size calculation. Based on the prevalence of 11.2% the same calculation techniques
were employed that were used in the Method section to estimate the sample size
required. In calculating this, with 95% confidence and using a sample size of l61 we
could expect the confidence interval for HPV infection prevalence to be 6.3% to 16%.

Self obtained vaginal swab acceptability
My study demonstrates the acceptability of the SOVS collection technique for young
women and confirms similar findings by other authors 74.75. Currently it is not
possible to advocate mass screening for HPV using this technique in the absence of a
commercially available vaccine or national guidelines. It is possible however, to
support the SOVS technique and HPV PCR testing for the determination of
epidemiological patterns in communities of young, sexually active women in an
Australian, school-based context.

Demographic profile
It is important to situate my cohort within the wider population of 15-19 year old
women in the national and local context. It is estimated that there are approximately
672 919 young women in the 15 to 19 year age group in Australia with 1 1995 of these
residing in the ACT (1 3 % ) 76. Of the 11995 young women in the ACT, I estimated
that approximately 6700 are sexually active if Rissel's estimate of 56% is correct *.
The percentage of all 17 year olds who are fulltime students in public and private
schools in the ACT is 91 3 % while comparatively Australia-wide it is though to be
62.7% 76. While it is impossible to make assumptions about the women in the HPV
study being a representative sample 77, 913 % of the 67000 sexually active young
women attending school in the ACT is 6150, thus my HPV study has captured 3.1 %
of this population.

Human papillomavirus prevalence
This section discusses the HPV prevalence findings in young women from this study
in the context of the prevalence of HPV in other Australian and international research

paying particular attention to both Australian studies and those concerning young
women in particular.

This is the first Australian study that has examined the prevalence and risk factors for
genital HPV infection exclusively for young women. The baseline prevalence of PCR
defined HPV infection is 11.2% in this sexually active group of young women
enrolled in a senior high school in the ACT. This data will contribute to building an

as yet undefined national profile on HPV infection prevalence in the Australian, 16 to
19 year old, sexually active, female population against which a comparison of other
similar groups at risk of acquiring a STI can be made.

The HPV prevalence in my study was lower than other Australian research in which
the prevalence ranges from 24.4% "to 92% 48. This is almost certainly because the
participants in these other research projects were women who were older, indigenous,
attending a sexual health centre or had cervical pathology. These characteristics are
well documented as factors associated with a higher prevalence of HPV and other
STI.

The HPV prevalence in young ACT women is slightly lower than two international
studies with populations similar to mine, one by Ludicke 37 and the other by Shew
37,38

. They reported prevalence of 14.2% (n=134) and 19.2% (n=2 16) in Switzerland

and the US respectively. Both of them investigated the prevalence of HPV in sexually
active women in the same age group as mine and also in an urban setting which might
explain the consistency in their findings and mine. Thus, my study further confirms
the prevalence of HPV in an adolescent population by demonstrating comparability

with these 2 studies. Repetition of this HPV study in a larger population in the future
may also corroborate HPV prevalence in adolescent populations.

However, the HPV prevalence in this HPV study is less than that reported in
university-based studies in Northern America which ranged from 2 1.8% to

46%

40'2950.

One possible explanation for this is that the women in these other studies

had been sexually active for a longer time, had more sexual partners and lived in areas
with different epidemiological patterns to those in the ACT. All these factors create
differing opportunity to acquire infection. It is possible that similar prevalence may
be found in my cohort if it continued to be studied prospectively into their university
years as other studies indicate that the HPV infection numbers peak at 20 years of

age 53.55

HPV vaccination
Turning now to HPV prevention strategies, my study provides evidence that multiple
genotypes of HPV are present in the lower vagina and reinforces Koutsky's
recommendation for developing multivalent vaccines in the future 12. The
comparatively low level of HPV infection found in my study provides support for the
use of a vaccine to prevent HPV infection of any genotype in this cohort of young
women. The majority of sexually active young women who were screened were not
yet infected with HPV. However, those who were infected had multiple genotypes
detected. A primary prevention strategy such as a vaccine would provide
immunological protection against new HPV infection and thus prevent persistent HPV
infection associated with cervical changes and cancer. An HPV vaccination program
also has the potential to alter the epidemiological patterns of the infection and reduce
the pool of infection in a community. Vaccine implemented at senior high school age

may also avert the higher rate of HPV infection expected to be found in university
aged women. It must be noted however that the commercial availability of HPV
vaccine may be some time away as vaccine development is currently in trial
phases

12.13.79-8'

Number of partners
The only significant factor found to be associated with HPV in my study was having
had more than one partner in the previous six months. A causal link between numbers
of partners and HPV infection has not been established in this study. It is however,
biologically plausible. This finding is consistent with multiple studies that have
examined the relationship between the number of sexual partners and HPV infection
l8,25,34,36,37,40,43,52-56

. The mode of transmission of HPV is via intimate skin-to-skin

contact and the opportunities for contact with an infected person increase as the
number of sexual partners rises. The relationship between HPV and the number of
partners is supported by the STI transmission rate determinants as postulated by
Anderson

82

which are the average number of sexual partners; the probability of the

transmission of the infection per partner contact; and the duration of the infection.
While other studies have also found an association between the number of sexual
partners and HPV infection, no other researcher apart from Kahn 54 recommended that
a health promotion message for young women should include a reduction in the
number of sexual partners. My study gives support to Kahn's recommendation that
young women consider reducing their number of sexual partners.

Other prevention strategies
In the absence of current prevention strategies other than reducing the number of
partners, the Pap smear remains the cornerstone for maintaining cervical health by
detecting HPV related cell changes. My study supports the Commonwealth of
Australia's cervical screening recommendation that young women have Pap smears
starting between the ages of 18 and 20 years, or one to two years after coitarche,
whichever is later as a strategy for maintaining cervical health and preventing cervical
cancer 83 .

Sexual behaviours
Age of coitarche was not found to be significantly associated with HPV infection in
the study. This is similar to Ludicke's Swiss adolescent study and Burkett's study of
college-aged women in the USA. However, age at coitarche was a significant finding
in three other international studies 18.3 1,S4 . Reasons for this difference in findings may
be due to the women sampled in other studies being more sexually experienced and
having a longer time from coitarche to becoming infected with HPV. Delaying
coitarche as recommended in Kahn's study 54 remains an unresolved issue and needs
studies with more statistical power to identify causal links.

In my study the percentage of young women participating in intercourse under the age
of 16 and was greater than that which has been described in a recent study on the
experiences of first intercourse in Australia 84. The reasons for this may be that my
study design is cross sectional and that my sample is biased because all the
respondents were sexually active at the time of interview, unlike the two studies cited

which interviewed sexually active and non-sexually active women retrospectively.
For these young women age of coitarche before being aged 16 was an important
finding because Australian law sets the age of consent at 16 years old

and thus,

earlier sexual intercourse is deemed an illegal activity in some instances. Also, while
not directly related to my study, underage sex has been shown to be related to a lack
of informed consent to sex due to coercion by an older partner and may pose a risk to
personal safety for these young women 86.

To my knowledge this is the only Australian study that has examined the relationship
between the length of time of sexual activity and HPV infection. It would seem
logical that the longer the sexual activity the more likely the chances of HPV infection
but this was not the finding in my study. My finding is in opposition to two
international studies conducted in Switzerland 2 6 ~ 5 2and the United States 26. The
Swiss study found a relative risk between sexual activity and HPV infection and the
US study an association. These studies were both prospective in design and reported
cumulative incident HPV data rather than being cross-sectional studies reporting
prevalence as with the ACT study. Incidence studies are a more accurate method of
mapping trends. Another reason may be that for the women in the above studies the
timefiame between coitarche and sampling was greater with more opportunity to
acquire HPV infection and to participate in a range of risky sexual activity in
comparison to my cohort. Further research is recommended to determine the
relationship between HPV infection and the length of sexual activity using a
prospective study design.

The lack of association found between HPV and condom use in my study is supported
by a similar finding by Winer 56,using a comparable research design. Indeed, a recent
public health review made no recommendation for condom use in preventing new
infections with HPV either but was able to support their use in an acceleration of the
clearance of genital HPV infection in women who already have the infection 87.

My finding in regard to the lack of protective effects of condoms against HPV
opposes Burkett's

36

and de Sanjose's

34

claim that condoms give a protective effect.

The protective effect claimed in these studies was not substantiated by strong findings
but may indicate a trend. Further research is needed into the use of condoms in the
prevention of HPV.

Alcohol and other drugs
There is some evidence that alcohol and other drug use may be associated with risky
sexual behaviour and unplanned sexual intercourse in young people 2,6. In my study
there was no association found with drinking alcohol at unsafe levels and having HPV
infection. There have been few other studies examining the relationship between
HPV infection and alcohol consumption. Of those studies located two provide
confirmatory evidence 37*53 and two conflicting evidence 26'6. A detailed comparison
between the studies was difficult because unlike my study, others did not make
explicit the amounts and patterns of alcohol use. Further research into the relationship
between alcohol and HPV should include standardised calculation of amounts and
patterns of alcohol use.

In my study less than a tenth of young women reported that they did not drink alcohol
at all. Australian Institute of Health and Welfare (AIHW) statistics show that for the

14-19 age group more than 25% described themselves as non-drinkers. In this ACT
study, nearly 93% of young women in the ACT study drank in comparison to the
AIHW statistics for 14-19 year old women, that is 74.6%. This evidence must be
used with caution however as my cohort was not as young as 14 and this may have
influenced this difference. Consuming alcohol at unsafe levels, particularly binge
drinking, is a known factor for increasing risks to personal safety for young people ".

The legal age for drinking alcohol in Australia is 18 years old 88. In my study 74% of
those who drank alcohol were under 18 and therefore participating in an illegal
activity. Health promotion strategies that promote safe and appropriate consumption
of alcohol for these young women are essential.

The exact nature of a relationship between HPV and smoking is not well established
in the literature. My study's result that there is no association between smoking and
HPV agrees with De Sanjose 34, HO53 and Ludicke's

opposition to Andersson's

52

37

results. It is however, in

results in a similar study of young women in Sweden.

Additionally, numerous studies with older women as participants have found an
association between smoking and HPV

18.26.36.54.56

. I am reluctant to make detailed

comparisons with other studies in regard to smoking because the information
collected in the ACT study was not explicit about whether smoking was current, how
much or what substances were smoked, only any episode in the previous six months.
While it is not directly related to the research issue being discussed, the high levels of
smoking in young, ACT women raises health concerns and reinforces the need for
health promotion strategies around smoking cessation.

Despite the question about intravenous drug use being answered by all the
participants, only one woman reported any history of injecting drugs. The
comparison on the use of intravenous drug use in this cohort of young women and
Australian youth in general is difficult because the small sample size may not have
accurately elicited a level of behaviour that is infrequent. It is thought that the
injection of heroin for young people is 1% in their lifetime and recent illicit drug use
is most prevalent in the 20 to 29 year old age group rather than a cohort as young as in
my study 89. Further studies with larger numbers of participants may elicit more
meaningfid results in regard to HPV and injecting drug use.

Limitations
Certain limitations apply to my study and should be considered in the context of the
findings. Only those young women enrolled in an ACT senior high school were
studied and the ACT may not be representative of other geographical areas in
Australia or those enrolled in non-government schools. Further, the participants in
this study were a self-selected and non-random sample and this may have skewed
results. The missing data due to sensitive information required From these young
women as explicated in the Method chapter may have altered results. It is possible
that report bias in disclosing sexual information may have influenced the responses of
the participants. Finally, the information gained From the women was at a single point
in time for various ages and may not be reflective of true infection patterns and sexual
behaviour overall.

Recommendations
There is strong evidence in my HPV study to support recommendations for clinical
practice, health promotion messages and further research. Clinical practice initiatives
include encouraging young women to routinely have Pap smears and vaccination
against HPV when available. Health promotion messages important for this cohort of
young women should contain information and strategies for the reduction in the
number of sexual partners, and more general messages about personal safety for
young women and the use of alcohol both at a legal age and at safe levels and
smoking. There are gaps in current research and future directions. Recommendations
for this are laid out in Table 5

Table 5: HPV study recommendations
1. Clinical Practice

Access to vaccination against high-risk genotype HPV for women in
the 15 to 19 year old age group when the vaccine is commercially
available
Regular Pap smear screening as recommended by the
Commonwealth of Australia's guidelines

2. Health promotion
messages

Strategies to reduce the number of sexual partners
Personal safety information and behaviours for women participating in
intercourse under 16 years of age
Strategies for the use of alcohol both at a legal age and at safe levels
Smoking cessation strategies

3. Directions for
future research

Repetition of this HPV study in other populations and settings to
enable causal relationships to be established such as that between
HPV and the number of sexual partners
A prospective study of HPV prevalence in young, Australian women
Further research on the protective mechanism of the use of condoms
in preventing HPV infection
Further studies on the broader personal safety issues for young
women

Conclusion
This study provides baseline evidence on the prevalence and risk factors for HPV in
an Australian senior high school, sexually active female population including
description of patterns of sexual activity. The overall HPV prevalence in this cohort
of young women was 1 1.2%. Of those who had HPV high-risk genotypes were found
in over half of the young women and multiple genotypes were found in more than a
third. This is important because the association between persistent HPV infection and
cervical cancer is well established.

There was a significant association found between HPV infection and having had
more than one male partner with whom vaginal intercourse had occurred in the
previous six months. No significant association was found between HPV and the age
of coitarche, length of time young women had been sexually active, condom use, and
alcohol intake or smoking. A young age at coitarche was common for this group.
\

Smoking and alcohol use was seen in large proportions in this group.

This is the first Australian study that has examined the prevalence and risk factors for
genital HPV in this demographic group. Prevalence is lower compared to
international studies in similar age groups and older women both in Australia and
overseas. Comparatively low prevalence provides an opportunity for important public
health interventions including encouragement of routine Pap smears, HPV vaccination
strategies for young women to reduce their number of male sexual partners.

A substantial number of young women in this study were sexually active aged under
16 years and health and personal safety strategies are imperative for these young

women. There is a demonstrated need for health promotion strategies for the
consumption of safe levels of alcohol at a legal age and for smoking cessation.
Further research is recommended that includes a repetition of this study with a larger
sample, the use of a prospective study design to identify trends in infection and
examination of HPV prevalence and risk factors for a variety of populations.
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Appendix 1

THE AUSTRALIAN NATIONAL UNIVERSITY
THE AU5lRALLAN NATIONAL U N M R S W

Professor Francis J Bowden
MBBS MD FRACP FACSHP Grad Dip Epi
Professor of Medicine
Australian National University Medical School

Location: Academic Unit of Internal Medicine
Building 2, Level 3
The Canberra Hospital
PO Box l 1
Woden ACT 2606
Telephone: +61 2 6244 2063
Facsimile: +61 2 62324037
email: frank.bowden@act.gov.au

30 October 2003
MS Elissa O'Keefe
Outreach RN
Canberra Sexual Health Centre
Building 5
The Canberra Hospital
Dear Elissa
Re: Application to undertake analysis of SHLiRP (Sexual Health and Lifestyle Research Project)
database

This is a letter to authorise your further analysis of the data which has been derived fiom the SHLiRP
project. The proposal that you have presented relates to a specific subset of the information whlch was
obtained in the course of the project. Ethics approval through the ACT Health Department was obtained
to collect information regarding human papillomavirus based on the PCR study of self inserted swabs
obtained from the female volunteers in the study. You have been one of the principal investigators of this
study and it is entirely appropriate that you have access to the data and that you undertake a formal
analysis of it. The requirements surrounding the reporting of the data are set out in the ethics application
and include the fact that the schools involved would be made aware of the content of any articles or
papers prior to their publication.
With kind regards
Yours sincerely

11 . ' .

:Professor Frank Bowden
Professo~omerncine

,.

.

The Canberra Hospital is a teaching hospital of the Australian National University Medical School
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HUMAN RESEARCH ETHICS COMMITTEE
File No:

Dr Frank Bowden
Canberra Sexual Health Centre
Infectious Diseases Unit
The Canberra Hospital

Dear Dr Bowden
Thank you for attending the ACT Health and Community Care Human Research Ethics
Committee meeting held on 26 November 2001 to discuss the proposed study 'Determining
the Prevalence of Sexually Transmitted Infections and Risk Behaviours in a School Ase
Population in the ACT' at the meeting held on26 November 2001. Ethics Committee
Submission No ETH.9101.324 refers.
The Committee appreciated your advice on the proposed recruitment and consultation process
and the inclusion in the stake holder group of general practitioners and the Family Planning
Service, including that there would be no institutional barrier to include general practitioners,
the Youth Clinic and Winnunga Nimmityjah, and your approach to minimising selection bias.
The Committee has approved your proposal, including the Patient Information Sheet, Consent
Form and questionnaire, provided the agreed amendments to the Patient Information Sheet
page three, "How will I be tested?" to use the same language for both men and women and a
question inquiring whether participants have a person currently looking after their health, be
included in the questionnaire. Please forward copies of the amended documents to the
Committee.
I have attached an Outcome of Consideration of Protocol for your records.

You may recall that the ACT Health and Community Care Human Guidelines for Submission
of application require.you to complete payment of the levy when the study has been approved
by the Ethics Committee:

.

GPO Box 825 Canberra ACT 2601
..
-..-. +

~h~ A r r c ~ . . - ~

Please forward $27.50 to the Secretariat, ACT Health and Community Care Human Research
Ethics Committee, GPO Box 825, Canberra ACT 2601 as soon as possible. An invoice is
attached for your information.
Yours sincerely

Elizabeth Grant AM
Chair
Ethics Committee

5- December 200 1

ACT HEALTH AND COMMUNITY CARE
HUMAN RESEARCH ETHICS COMMITTEE
Outcome of Consideration of Protocol
Submission No:

ETH.9101.324

Date of Approval:

26 November 2001

Project Title:
Determining the Prevalence of Sexually Transmitted Infections and k s k Behaviours in a
School Age Population in the ACT
Submitted by:
Dr Frank Bowden
Your project was considered by the ACT Health and Community Care Human Research
Ethics Committee and Approved subject to amendments to Patient Information Sheet,
Consent Form and Questionnaire for a period of one Year.
Further Action required:

Review due: January 2003
The Ethics Committee require as part of the review process that:
At regular periods, and not less frequently than annually, Principal Investigators are to
provide reports on matters including:
security of records

-

'

compliance with approved consent procedures and documentation

-

compliance with other approved procedures.

-

as a condition of approval of the protocol, that Investigators report immediately:

-

adverse affects on subjects

-

proposed changes in the protocol

-

unforeseen events that might affect continued ethical acceptability of the project.

All published reports to carry an acknowledgement stating:
-

approved on 26 November 2001 by the ACT Health and Community Care Human
Research Ethics Committee.

MS ELIZABETH GRANT AM, CHAIR

Date: 26 November 2001

HUMAN RESEAR CH ETHICS COMMITTEE
File No:

Dr Frank Bowden
Canberra Sexual Health Centre
Infectious Diseases Unit
The Canberra Hospital
Dear Dr Bowden

Thank you for MS Marian Cume's letter of 8 April 2003, seeking the ACT Health and
Community Care Human Research Ethics Committee approval for extension of one year to
complete the research project "Determining the Prevalence of Sexually Transmitted Infections
in a School Age Population in the ACT". Ethics Committee Approval No ETH 9/01.324
refers.
Project Progress Report and Interim Report of Research Project 2002 have also been
accepted.

I am pleased to advise that following out of session consideration, your application for
extension of one year to allow project to commence on 5 May has been approved.

'~lizabeth
Grant AM
Chair
Ethics Committee

17 April 2003

GPO Box 825 Canberra ACT 2601
The ACT Government Homepage address is: http://www.act.gov.au
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A u r r r d i o n Copirol T l r r l l o r ~
CDUCATIOM L COMMUNITY SERVICES

Associate Professor Frank Bowden
Director
Canberra Sexual Health Centre
The Canberra Hospital
PO Box 11
WODEN ACT 2606

Dear Associate Professor Bowden
Thank you for your request for the proposed research titled Determining the prevalence of
sexually transmitted infections and risk behaviours in a school age population in the ACT. I
am pleased to inform you that the department has approved the research to be undertaken by
yourself and Associate Professor Peter Collignon.
This approval is given on the understanding that the research will be completed within twelve
months of the date of this letter. Any extension of this timeframe must be approved in
writing.
You may now approach the principals of schools directly, with a copy of this approval letter,
for permission to carry out your research. It will be at the discretion of the principal at each
school as to whether your research can proceed.
This approval is subject to the condition that, upon completion, you forward a copy of your
report to the Strategic Planning Section at the address below.
For further assistance please contact Debra Speldewinde on (02) 62057582.
Best wishes with your research.
Yours sincerely

tabrielle Wellspring
A/g Manager

Education Policy and Planning Section
11 April 2002

Manning Clark Offices 186 Reed Slreet PO Box 1584 Tuggaranonp ACT 2901 Telephone (02) 82075111 Facsimils (02) 62059333 http:ltwww.act.gov.au

Professor Frank Bowden
Director
Canberra Sexual Health Centre
The Canberra Hospital
PO Box 11
WODEN ACT 2606
Dear Professor Bowden
Thank you for your request for an extension to the proposed research titled Determining the
prevalence of sexually transmitted infections and risk behaviours in a school age population
in the ACT. I am pleased to inform you that the department has approved the extension for
your research for one year. The expiry date is now l l April 2004.
You may now approach the principals of schools directly, with a copy of this approval
letter, for permission to carry out your research. It will be at the discretion of the
principal at each school as to whether your research can proceed.

This approval is subject to the condition that, upon completion, you forward a copy of your
report to the Education Policy and Planning Section at the address below.
For hrther assistance please contact Elaine Atkinson on (02) 6205 7582.
Best wishes with your research.
Yours sincerely

*&g7&
Alsford

Manager
Education Policy & Planning Section

27 April 2003

Manning Oark O f f ~ e s186 Reed Street PO Box 1584 T u g g c r a w ACT 2901 Telephone (02) 62075111 Fwimile (02)62059333 http://www.act.gov.au
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UNIVERSITY O F CANBERRA

COMMITTEE FOR ETRlCS IN HUMAN RESEARCH
Project No. 04/16

3 1 March 2004
MS Elissa O'Keefe
Canberra Sexual Health Centre
PO Box l l
Woden ACT 2606

Dear MS O'Keefe

I am pleased to advise that the Committee for Ethics in Human Research has
approved your application to conduct research with human participants, for the project
entitled: Sexually active young women in an ACT senior high school population:
Prevalence and risk factors for genital human papillomavirus infection.
The Committee for Ethics in Human Research suggests the following:
Please change your start date to reflect the date of approval by the Committee.

Please note that approval is granted until 12/12/04, the anticipated completion
date stated in your application.

:'*

The following general conditions apply to your approval. These requirements are
determined by University policy and the National Statement on Ethical Conduct in
~esearchInvolving Humans (National Health and Medical Research Council, 1999):
1) You must immediately report to the Committee anything which might
warrant review of ethical approval of your project, including:
(a) serious or unexpected adverse effects on participants;
(b) proposed changes in the protocol; and
(c) unforeseen events that might affect continued ethical acceptability of the
project.

2) Monitoring: You must assist the Committee to monitor the conduct of approved
research by completing and promptly returning project review forms, which will
be sent to you at the end of your project and, in the case of extended research, at
least annually during the approval period.
3 ) Discontinuation of research: You (in conjunction with your supervisor) must
inform the Committee, giving reasons, if the research is not conducted or is
discontinued before the expected date of completion.

Postal Address: University of Canberra ACT 2601 Australia Location: University Drive Bruce ACT
Telephone: +61 (012 6201 5111 Facsimile: +61 (0)2 6201 5999 World Wide Web: http://www.canberraedu.au

Extension of approval: If your project will not be complete by the expiry date
stated above, you must apply in writing for extension of approval. Application
should be made before current approval expires; should specify a new completion
date; should include reasons for your request; and should be endorsed by your
supervisor (if applicable).
Retention and storage of data: University policy states that all research data
must be stored securely, on University premises, for a minimum of five years.
You &d your supervisor (if applicable) must ensure that all records are transferred
to the University when the project is complete.
Changes in contact details: You should advise the Committee of any change of
address during or soon after the approval period including, if appropriate, email
address(es).
Enclosed is a copy of your application which, together with this letter, details the
protocol under which the approval has been granted. Please add the Contact
Complaints form (attached) for distribution with your project.
Yours sincerely

Secretary
cc:

Dr Gardner
School of Health Sciences
Division of Health, Design & Science

