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Abstract

A total of 849 men and 903 women participated in the first national general population
probability sample survey of sexual behaviour and Chlamydia trachomatis infection in Slovenia.
A combination of face-to-face intervicws and anonymous self completion of questionnaires was

used. Survey response rate was 67.0% and urine specimens were obtained from 82.7% of

respondents.

The median age at first heterosexual intercourse declined from 18 to 17 years among men born
during the late sixties and among women born during the late seventics. A substantial proportion
of those who experienced early first heterosexual intercourse, regretted this, especially women,
and a substantial proportion of these women had been persuaded or forced. Condom use
increased during the late eighties and nineties which coincided with heightened AIDS
awareness. Receipt of information on sexual matters from school lessons was associated with
decreased risk of early first heterosexual intercourse among women and increased likelihood of
condom use among men. There was great variability in the numbers of heterosexual partners
between individuals of different ages, between men and women, and according to marital status.
Men of all ages and any marital status reported higher numbers than women. Mean numbers of

lifetime heterosexual partners for men and women were 8.3 and 5.6. Annual rates of acquisition
of new heterosexual partners were 22.7% for men and 9.5% for women. Reported frequency of

heterosexual intercourse showed high levels of consistency between men and women.
Experience of vaginal intercourse was nearly universal. The great majority also reported oral
heterosexual intercourse. Anal intercourse was reported by 31.6% of men and 22.3% of women.
Having been forced into heterosexual sex was reported by 12.0% of women. At least one
homosexual partner during the past five years was reported by 0.6% of men and 0.4% of
women. Among 18 to 24 year olds 0.6% of men and 0.4% of women reported having injected
illicit drugs during the past five years. All men who had sex with men also reported sex with
women and all injecting drug users heterosexual sex with non-users. The prevalence of

Chlamydia trachomatis infection among 18 to 24 year old sexually experienced individuals was
4.7%.

Sexual and reproductive health and life skills education programmes should be implemented in
pnmary schools. An expert advisory group to the Ministry of Health should prepare

recommendations for prevention and control of Chlamydia trachomatis infection.



Summary

This thesis reports the design, execution of, and results from, the first national general
population probability sample survey of sexual behaviour and prevalence of Chlamydia
trachomatis infection in Slovenia. Methodological strengths included a reliable general
population sampling frame and use of well piloted data collection methods adapted from the
National Sexual Attitudes and Lifestyles Survey (NATSAL) in the UK. Anonymous self
administration might have contributed to improved validity of self reported information.

Limitations of our survey include validity constraints of self reported information, and possible

participation biases inherent to all behavioural surveys. By weighting the data we adjusted for
different probabilities of selection according to age, differences in response and differences
between the achieved sample and population estimates according to key demographic variables.
By using survey functions in STATA in the analyses we were able to account for the weighting,

clustering and stratification.

A total of 849 men and 903 women participated and urine specimens were obtained from 685
men and 764 women. Overall survey response rate was 67.0%, 63.3% among men and 70.9%
among women. Urine specimens were obtained from 82.7% of respondents, 80.7% of male and
84.6% of female. The median age at first heterosexual intercourse declined from 18 to 17 years
among men born during the late sixties and was followed by an equivalent decline among
women born during the late seventies. The gender gap which had previously existed in the
cumulative proportions of men and women experiencing first heterosexual intercourse before
the age of 17 has closed for individuals born in the late eighties and early nineties. A substantial
proportion of those who experienced early first heterosexual intercourse, regretted this having
occurred, especially women, and a substantial proportion of these women had been persuaded or

forced. Condom use increased during the late eighties and nineties and this coincided with
heightened AIDS awareness. Thus, first heterosexual intercourse remained unprotected against
unwanted conception and sexually transmitted infections in only a minority of men (20.1%) and
women (19.4%) born during the late seventies and early eighties. For the majority, first
heterosexual intercourse did not occur in the context of a stable relationship and curiosity was
the most frequently reported triggering factor for men and increasingly by women. Receipt of
information on sexual matters from school lessons was associated with decreased risk of early
first heterosexual intercourse among women and increased likelihood of condom use among
men. Our results show great variability in the numbers of heterosexual partners between

individuals of different ages, between men and women, and according to marital status. Men of

all ages and any marital status consistently reported higher numbers than women. Mean
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numbers of lifetime heterosexual partners for men and women were 8.3 and 5.6, and means for

the past year 1.4 and 1.0 respectively. Annual rates of acquisition of new heterosexual partners
were 22.7% for men and 9.5% for women. Rates were higher among younger than older
individuals and among previously married or single than married or cohabiting. Having engaged
in a concurrent heterosexual partnership in the past year was reported by 13.5% of men and
2.8% of women. During the past five years 12.6% of men and 12.2% of women reported at least
one foreign heterosexual partner and 2.6% of men reported paying a woman for sex. Reported
frequency of heterosexual intercourse showed high levels of consistency between men and
women. Lifetime experience of vaginal intercourse was nearly universal. The great majority also
reported oral heterosexual intercourse. Anal intercourse was reported by 31.6% of men and
22.3% of women. Having been forced into heterosexual sex was reported by 12.0% of women.
Homosexual attraction and experience were reported rarely and exclusively homosexual
behaviour extremely rarely. Only 0.6% of men and 0.4% of women reported at least one
homosexual partner during the past five years. Among 18 to 24 year olds, 0.6% of men and
0.4% of women reported having injected illicit drugs during the past five years. All men who
had sex with men also reported sex with women and all injecting drug users reported
heterosexual sex with non-users. The prevalence of Chlamydia trachomatis infection among 13
to 24 year olds was 4.1% and among sexually experienced individuals in this age group 4.7%.

However, as 95% confidence limits were wide, the true prevalence in the latter group could

range from 3.0% to 7.3%.

These results are the first national estimates for behavioural patterns that are key determinants
for sexual health. They are expected to inform reproductive health policies and HIV and STI
prevention and control strategies. Two immediate public health priorities have been identified.
Sexual and reproductive health and life skills education programmes that integrate HIV and STI
issues should be developed and a standard set of teaching tools designed to support the
implementation in primary schools. An expert advisory group to the Ministry of Health should

prepare recommendations for a national strategy for prevention and control of Chlamydia

trachomatis infection. We hope to conduct another national sexual behaviour survey after a
decade to examine changes. In the mean time, possibilities for attaching a sexual behaviour
module and testing for Chlamydia trachomatis infection to probability sample health related
general population surveys in Slovenia should be explored. Targeted behavioural surveillance
surveys with testing for biological markers should be conducted in groups at higher behavioural
risk for HIV and STI, especially men who have sex with men and injecting drug users.
Possibilities for conducting a national Chlamydia trachomatis infection prevalence survey in a

sample of general practices and gynaecologist outpatient services within primary health care

should be explored.
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1.

1.1.

Introduction

Aims and objectives

Our aim was to conduct a survey of lifestyles, attitudes and health related to human

immunodeficiency virus (HIV) and sexually transmitted infections (STI) with integrated testing

for Chlamydia trachomatis in a probability sample of men and women aged 18 to 49 years in

the general population of Slovenia.

Our broadly defined objectives were:

.
2.

to describe the patterns of sexual behaviour in this population,

to assess the size of population groups with behavioural patterns known to be associated
with increased risk for HIV or STI,

to identify demographic, social, and behavioural determinants of behavioural patterns
known to be associated with increased risk for HIV or STI, and

to describe the distribution of Chlamydia trachomatis infection according to age and

gender and explore demographic, social, and behavioural determinants of higher risk.

More specific objectives for this thesis, related to three areas of interest were:

> first heterosexual intercourse:

to describe the distribution of age at first heterosexual intercourse, and differences
between men and women and birth cohorts,

to assess the proportion of men and women experiencing first heterosexual intercourse
early (before the age of 16) and very early (before the age of consent - 15 years in

Slovenia) and to identify demographic, social, and behavioural risk factors,

to describe contextual circumstances of first heterosexual intercourse, and differences

between men and women and birth cohorts,

to probe the extent of regret and non-consensuality associated with first heterosexual

intercourse,

to assess the proportion of men and women whose first heterosexual intercourse was
unprotected against unwanted conception and sexually transmitted infections, to
describe secular trends, and to identify demographic, social, and behavioural risk
factors,

to assess the proportion of men and women who used a condom at first heterosexual

intercourse, to describe secular trends, and to identify demographic, social, and

behavioural predictors for condom use,
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e to assess the proportion of men and women who used other contraception methods at

first heterosexual intercourse and to describe secular trends,

e to describe important sources of information about sexual matters for men and women,

perceived gaps in knowledge and desired sources of information,

» sexual partnerships, practices and HIV risk behaviours:

e to describe the distribution of numbers of heterosexual partners during different time
periods (past year, past five years and lifetime) for men and women according to age at
interview (birth cohorts) and marital status,

e to assess the proportion of men and women with multiple partners (at least two in the

past year and at least 10 lifetime), and to identify demographic, social, and behavioural

risk factors,

e to assess annual acquisition rates of new heterosexual partnerships for men and women

and variability according to age at interview and marital status,

e to assess the proportion of men and women with concurrent heterosexual partnerships in
the past five years and during lifetime, overall and according to age at interview,

e to assess the proportion of men and women with foreign heterosexual partners in the
past five years and during lifetime, overall and according to age at interview, and to

describe characteristics of the most recent such partners,

e to assess the proportion of men who have ever paid women for sex, and paid foreign

women for sex while travelling or living abroad,

¢ to assess the proportion of men and women who have ever been paid for sex,

e to describe the distribution of frequency of heterosexual intercourse for men and

women, and also by age at interview, marital and partnership status,

e to describe the distribution of heterosexual practices during the past year and lifetime

for men and women, and also by age at interview,

e to assess the proportion of women, who were ever forced into sexual intercourse overall

and also by age and marital status at interview,

e to assess the proportion of men and women who had homosexual experience and
homosexual intercourse, ever and 1n the past five years,
e to describe the distribution of numbers of homosexual partners ever and in the past five

years for men and women overall and according to age at interview and marital status,

e to assess the proportion of men and women who ever injected illicit drugs and the

extent of heterosexual mixing of injecting drug users with non-users,

» Chlamydia trachomatis infection:

e to assess the proportion of Chlamydia trachomatis infection among men and women

overall, and also by age at interview,
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o to identify demographic, social, and behavioural risk factors for Chlamydia trachomatis

infection.

Of the data collected in this survey, only the results of analyses according to the objectives
described above are presented in this thesis. Other analyses will be conducted in the future, for
example, on HIV and STI related risk reduction strategies, including condom use (except for

condom use at first heterosexual intercourse which was already analysed), self reported STI, and
sexual lifestyle attitudes.
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1.2. Rationale for a sexual behavioural, background and methods

1.2.1. Need for a sexual behaviour survey in Slovenia

Reproductive health promotion including STI and HIV prevention and control was identified as
one of the priorities in the National Health Programme of the Republic of Slovenia.'? To inform
reproductive and sexual health public health strategies it is crucial to understand the national
epidemiology of STI and HIV which includes understanding sexual behaviour and monitoring
changes.”” Yet, not a single national sexual behaviour survey has been conducted in Slovenia
until the year 2000. Two fertility surveys,”® having had other objectives, did not collect much
information on sexual behaviour patterns relevant for STI and HIV epidemiology. In contrast,
almost all Western European countries have conducted national sexual behaviour surveys in
probability samples of their general populations already in late eighties and early nineties’ and
the World Health Organisation has co-ordinated such surveys in many developing countries all
over the world.'>'* This was mostly in response to the emerging HIV epidemics, which focused

attention on gaps in knowledge about sexual behaviour in the general population.

In Slovenia, HIV has affected mostly men who have sex with men, people with history of
heterosexual sex in countries with generalised HIV epidemics and their partners.'>'® The future
of the currently low level HIV epidemic is uncertain. A national sexual behavioural survey was
needed to provide the first national estimates for sexual behavioural patterns that are key

determinants for sexual health. The data will be particularly useful to indicate how exposed the

general population may be, to i1dentify population groups at increased behavioural risk for HIV

as well as other STI°, and to assess their size. The information will be used to inform the

development of well targeted prevention strategies and planning sexual health services.*

1.2.2. Sexual behavioural surveys in Europe

During the late eighties and early nineties, national general population sexual behaviour surveys
were conducted in Belgium, Denmark, Finland, France, Germany, Iceland, Netherlands,
Norway, Portugal, Scotland, Spain, Switzerland, and the UK.»'>*® The results had many
potential uses, for example in the UK, they were used to model the extent of the HIV epidemic
and to plan sexual health services and preventive interventions.?”? Many European countries
repeat these national surveys to monitor changes in sexual and risk reduction behaviour, as well
as in public attitudes towards sexual matters, for example France, Germany, Switzerland, and in
the UK.>?*?*3! Information collected in many European as well as other national sexual

behaviour surveys was also used for international comparisons.'®''"*** Recently, a project
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“Sexual behaviour and risk of HIV infection in Europe”, funded by the European Commission,
was aimed at collecting internationally comparable sexual behaviour data in surveys in several
countries of the European Community.” Although numerous methodological differences
between national general population sexual behaviour surveys may result in poor comparability
of published results, and concluding about similarities and differences requires caution, our

results are compared to the results of European surveys in the discussion (Chapter 8).

1.2.3. Sexual behavioural data relevant to HIV and STI epidemiology

Sexual behaviour patterns reported to be associated with increased risk for HIV or other STI
include having numerous sexual partners,’** having sex with a partner with many other sexual
partners or a partner from a “core group” like commercial sex worker,*®*** early age at sexual
debut,” practising certain types of unprotected penetrative sexual acts (highest risk for anal

36,46-50

intercourse, and lowest for oral intercourse),’’> having vaginal intercourse during

48,54

menstruation,””* and not using condoms.”*>”* For people from low HIV and STI endemic

countries, engaging in sex with foreigners from or while travelling or living in higher
prevalence countries increases risk.””* Having concurrent partnerships has also been associated

with the increased risk.°*

Sexual behavioural parameters suggested by modellers as crucial in the spread of HIV or STI

include the proportion of people in different sexual activity categories according to the rate of
partner change and frequency of sexual contacts per partnership (assortative mixing),?*®* the
extent of mixing of different sexual activity classes (disassortative mixing),**%*%° the extent of
mixing of different classes according to other characteristics like age, sexual orientation,®%%°’

and injecting drug use,*®

and the frequency and types of concurrent partnerships.®"*" Most
past sexual behaviour surveys failed to collect sufficient information for modelling purposes.”

It is still poorly understood which parameters are most important for the course of HIV

epidemic.”

1.2.4. Data collection methods

Various data collection methods were used in national AIDS/STI related behaviour surveys.
Face-to-face interviewing was used in all surveys co-ordinated by the World Health
Organisation'® and in the Netherlands.> Self-administering questionnaires was used in Germany
and Spain, and in a postal survey in Norway.*"*>*® Postal sexual behaviour module was also
attached to the face-to-face fertility survey in Slovenia.”* Computer-assisted telephone

interviewing (CATI) was used in Belgium, France, Germany, Scotland, Switzerland,2***"> and
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also in the US.””™ A combination of face to face interview with self-administering more
sensitive questions was used in Finland, Germany, Portugal, and in the first survey in the UK,”

as well as in the US.* The second national survey of sexual attitudes and lifestyles (NATSAL)

in the UK used a combination of computer-assisted personal interviewing (CAPI) and

computer-assisted self-interviewing (CASI), with respondents keying responses to questions

displayed on the screen.”

Face-to-face CAPI may improve the quality, internal consistency and timeliness of the data.®' It
has been shown that respondents are more willing to reveal socially censured information in
self-administered questionnaires or video-CASI than in the face-to-face interview.®*% CASI
performed better in capturing sensitive sexual behavioural and injecting drug use information in
the US adolescent population than “pencil and paper” self-administering technique.** Audio-
CASI has been reported to be superior in capturing sensitive sexual behaviour information and
injecting drug use information in the US adolescent population in comparison to “pencil and
paper” self-administering technique® and also in capturing HIV risk behaviour among injecting
drug users in comparison to CAPI and CASL" In contrast, the pilot study for the NATSAL
2000 found no consistent evidence of CASI increasing reporting risk behaviour when compared
to “pencil and paper” self-administering the same questions, but did demonstrate improved item

response and data consistency. "’
1.2.5. Sampling strategies and sampling frames

The sampling strategies in European sexual behaviour surveys differed from one country to the
next according to the availability and access of sampling bases, the data collection technique
and local research tradition.” Most surveys were conducted in probability samples of the
population. For example, multi-stage stratified random sampling was used in Belgium, the
Netherlands, and in the UK,>>*? and random sampling was used in Spain.*® French CATI survey
used stratified random sampling of households in the telephone directory and then selection of
individuals according to their birthday.” In contrast to probability samples, quotas were used at

some stage in the West German survey as well as in the Portuguese and Swiss surveys.™

Population registries were used in Belgium, Finland, Norway, and Spain,” and a sampling
frame based on a households registry in the Netherlands.” The list of residential addresses listed
in the Post Office PAF was used in the UK survey.* Telephone directory sampling frames were

used in CATI surveys in France and Switzerland.****"
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1.3. Injecting drug use as risk for HIV

One of the predominant modes of HIV transmission in many countries of Europe, Asia and US
is through sharing of syringes and needles by those injecting illicit drugs.'*#7% In addition, a
high proportion of heterosexually acquired infections is through transmission from injecting
drug users (IDU) to their heterosexual p:«.lrtners.?"'”"88 Also, there is often interaction between
cultures of drug use and commercial sex.*”>”' Alarmingly rapid spread of HIV infection
occurred recently in many countries of Eastern Europe.®’**** To assess the potential impact of
IDU on HIV epidemic, it is important to estimate the extent of injecting illicit drugs, sharing of

injecting equipment, sexual risk behaviour among IDU and sexual mixing with non-users.””*”’

1.3.1. Injecting drug use in Slovenia

Slovenian IDU have thus far been spared extensive HIV infection burden.'”'*!%!® However, it is
feared that HIV might start spreading rapidly within this group and their heterosexual partners.
The national estimate of 50-200 IDU per 100000 population during 1991 to 1996 obtained by
key informant approach and nomination technique was rather unreliable.”® Other methods, direct
(enumeration, case-finding), indirect (multiplier methods, nomination techniques) capture-
recapture methods, and related techniques”'® have never been used, neither was the prevalence
ever attempted to be measured in a probability sample of the general population. Alarmingly,
injecting drug use seems to grow rapidly. Number of clients on methadone maintenance rose
from 26.5 per 100000 population in 1995 to 45.3 per 100000 population in 1998.'°"'%
Community based data on sharing of injecting equipment are lacking, but it is encouraging that
the proportion of clients entering methadone maintenance programme in Ljubljana that report
sharing injecting equipment during the month preceding the treatment demand has declined
from 69% in 1992 to 20% in 1996."” More recent analysis of information collected at first
treatment demand in the national network of centres for prevention and treatment of illicit drug
use during the period from 1997 to 2000 suggests that sharing injecting equipment during the
month preceding the demand for treatment has stabilised at approximately 30% (unpublished
information from the Institute of Public Health of the Republic of Slovenia-IPHRS). No
information was available on the extent to which IDU have sex with non-users or are involved

in commercial sex work.
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1.4. Integration of testing for Chlamydia trachomatis infection
1.4.1. Chlamydia trachomatis infection

Chlamydia trachomatis infection is presumably the most common curable sexually transmitted
infection in most countries of Europe as well as other developed countries.'” When
symptomatic, it presents in women as cervicitis, urethritis, Bartholinitis and pelvic
inflammatory disease (PID, including endometritis, parametritis, salpingitis, oophoritis, pelvic

' in men as urethritis, epididimytis, prostatitis, proctitis or

peritonitis and pelvic abscess),
Reiter’s syndrome'® and in infants born to infected mothers as neonatal conjunctivitis and
pneumonia.'”’ It is PID in women that presumably accounts for most of the serious acute illness
and economic cost resulting from Chlamydia trachomatis infection.'” Serum antibodies to
Chlamydia trachomatis antigens have been strongly associated with PID'® and Chlamydia
trachomatis has been isolated from 5% to 60% of women with PID.!%'® However, PID is also
caused by other ascending genital infections including Neisseria gonorrhoeae and endogenous

flora of lower genital tract.'”

Approximately 16% of women hospitalised and treated for PID
will fail to conceive and 9% of those who do conceive will have ectopic pregnancy.'’ In
addition, undetected and untreated fallopian tube infections are important cause of infertility and

ectopic pregnancy.''' Chlamydia trachomatis has been strongly associated with tubal ethiology

of infertility'®!''%!"* and ectopic pregnancy.'®®! !
In most infected women and many men symptoms of Chlamydia trachomatis infection are
absent or minor.'%'1%! This large group of asymptomatic and infectious persons sustain
transmission within a community. Abundant information on prevalence of Chlamydia
trachomatis infection 1s published from health care services based studies. Among sexually
active adolescents attending different health care services in the US prevalence is 5%-15%.'%1%
In the UK prevalence rates from 0.5 to 29% were reported from different health care facilities

surveys.' ¥’ Results for other relatively accessible populations including military personnel,’**

129-131

128 youth in detention centres and workplace-based populations'* have also been

published. In contrast, prevalence estimates based on probability sample surveys of the general

populations are lacking, except for the UK.}
1.4.2. Chlamydia trachomatis infection in Slovenia

Chlamydia trachomatis infection is presumably the most common curable sexually transmitted
infection in Slovenia."* During 1991 to 2000 annual reported incidence rates ranged from 1.4 to

6.3 per 100000 people.”** These are clearly underestimated figures, resulting from extremely
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rare microbiological confirmation of symptomatic infections and very low sensitivity of national

surveillance based on mandatory reporting of diagnosed cases by clinicians. Slovenian studies

reported Chlamydia trachomatis to be a common cause of cervicitis'> and PID"® among

1 135

women, urethritis among men"’ and neonatal conjunctivitis and pneumonia among infants.

Chlamydia trachomatis has also been associated with tubal etiology for infertility.''*!"" The
extent to which Chlamydia trachomatis infection causes ectopic pregnancy in Slovenia is not
known, but, the rates from 9.7 to 14.7 reported cases per 1000 conceptions since 1985 to
1994,'*® which were similar to the rates in the UK and US'"*'*® may reflect a substantial
Chlamydia trachomatis infection problem. Four Slovenian studies of convenience samples of
asymptomatic females in health care settings reported prevalence ranging from 6% to 16.5%
135140-142 and two studies of convenience samples of asymptomatic men at an occupational
medicine clinic in Celje reported a prevalence of 3.2%"’ and 2.7%.'** It is impossible to

134

extrapolate such results to obtain a true national picture.”” To inform the development of a

national strategy for the prevention and control of Chlamydia trachomatis infection, reliable

information on the prevalence of Chlamydia trachomatis infection in the population is needed.

1.4.3. Integration of clinical measures of STI in behavioural surveys

The lack of national general population surveys that provide meaningful sexual behavioural and

STI clinical data is almost universal, although, results from numerous clinical based studies can
not be extrapolated to the general population. In the US, the nationally representative estimates
of STI (syphilis,'** herpes simplex virus-2,'* and HIV'*®) were obtained in the National Health

and Nutrition Examination Survey series that collect a broad battery of medical data, but scant
behaviour information relevant to STI epidemiology.'*’ The primary logistical barrier in adding
STI testing to sexual behavioural surveys has been that blood or endocervical and urethral swab
specimens were required for clinical tests. This 1s rather unpleasant for respondents, potentially
lowers participation and requires that a data collector is a medical professional. Recent
availability of new diagnostic tests for Chlamydia trachomatis and Neisseria gonorrhoeae that
have high sensitivity and specificity using first void urine (FVU) specimens'* greatly improved
the feasibility of integrated representative surveys of STI and relevant behaviour. Sufficient
participation in urine collection for Chlamydia trachomatis testing in pilot studies for several
national surveys, the National Survey of Adolescent Males in US (85%),'*’ the NATSAL 2000
(72%),'" and this Slovenian survey (66%)"° was encouraging. Also, a pilot study of the
prevalence of Clamydia trachomatis infection in a US national household survey suggested that
a reliable prevalence estimates could be obtained in a national probability sample survey.”' The

first estimate of the prevalence of Chlamydia trachomatis infection in a general population
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probability sample sexual behaviour survey in a European country, the UK, has been published

in December 2001.'¥

1.4.4. Laboratory diagnosis

The obligate intracellular life cycle of Chlamydia trachomatis has traditionally required
laboratory diagnostic tests that are technically demanding, labour intensive, and expensive.
Until recently, culture was considered gold standard with specificity that approaches 100%, but
only 70 to 85% sensitivity in very experienced laboratories.'*® Non-culture, non-nucleid acid
amplification technologies are based on direct visualisation of Chlamydia trachomatis by
staining with fluorescein-labeled specific antibodies (direct cytologic examination or Direct
Fluorescent-Antibody Assay (DFA)), immunohistochemical detection of antigen (enzyme-
immunoassays (EIAs) and rapid tests), detection of hybridisation to a DNA probe, and non-
specifically by measuring a marker of infection in urine (leukocyte esterase test).'*® Advantages
of these methods were access to testing for laboratories lacking expertise or facilities to perform

culture, reduced requirements for specimen transport and standardisation of technology.'*

Recent development of tests for Chlamydia trachomatis laboratory diagnosis based on nucleid
acid amplification technology, polymerase chain reaction (PCR) and ligase chain reaction
(LCR) has been an important advance.'**'** This technology is very sensitive, highly specific
and offers the opportunity to use non-invasive, FVU specimens.'**!*? Reported improvement in
sensitivity in comparison to tests in use was by as much as 30%.">> PCR and LCR have been
well evaluated for both urogenital swab and FVU specimens with sensitivity generally over
85% and specificity of 99 to 100%.'**"**'* High specificity ensures an acceptable positive

predictive value in screening low prevalence populations and requires no confirmatory testing

before notification of result. However, FVU specimens may contain inhibitors for the LCR'*¢?
and PCR assays.'®"'**!* Dilution was suggested as a possible approach to circumvent this
problem.'%'% New Amplicor PCR kit'® has had an internal control incorporated'® to identify
inhibitory specimens and assure the integrity of negative results.'*”'®  Of eight studies that
compared performance of Amplicor PCR (Roche Diagnostics) and LCR (Abbott Laboratories)
in urine specimens two reported higher sensitivity for LCR'**'*® and six for PCR.!>17¢174
Freezing and thawing before testing urine specimens improved the sensitivity of PCR'*'"! and
L.CR.'* The drawback of these tests is high cost. Depending on the prevalence of infection,
pooling of FVU specimens for testing may result in savings. Sensitivity and specificity of PCR
and LCR were reported not to be affected by pool sizes of five'”!™® and four,'”” respectively.

Of these two tests, PCR has been introduced in Slovenia.'”®
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2. Preparatory work

2.1. Planning the survey, coordinating collaboration, and resources

The preparations for the first national general population sexual behaviour and attitudes survey
were started at the IPHRS in 1996. The preparatory work and the main survey were coordinated
by the head of the AIDS/STD Unit. Technical support has been provided by the London School
of Hygiene and Tropical Medicine, since the survey was the subject of a PhD thesis of the

principal investigator.

Fruitful collaboration has been developed with several institutions in Slovenia. The Institute of
Social Medicine at the Medical Faculty co-operated in planning the preparatory work for the
survey. The Faculty for Social Sciences participated in the preparation of the sampling strategy
and adaptation of questionnaires for the feasibility study. The Statistical Office of the Republic
of Slovenia designed the sampling strategy, provided the sample and recruited the interviewers
for the feasibility study and the main survey. The CATI Centre developed the data entry
software package, prepared data for entry and coordinated data entry in the feasibility study as
well as in the main survey. The Institute of Microbiology and Immunology performed
laboratory PCR tests for Chlamydia trachomatis. Finally, the Central Dermato-venerological

Outpatient Service provided case management for some individuals diagnosed with Chlamydia

trachomatis infection in the feasibility study.

Preparatory work, pre-testing and the feasibility study, were supported by a joint research grant
of the Ministry of Science and Technology and the Ministry of Health within the Targeted
Public Health Research Programme (Grant Number V3-8568-96) and by a separate grant of the

Ministry of Health (Grant Number 2711-97-685502). The IPHRS ensured some of the resources
needed for the main survey. In addition, resources were obtained from many different agencies
and donors. The largest contributor was the Ministry of Health (Grant Numbers: 2711-98-
685503, 2711-99-685503, 2711-99-826301, 10(423-127/99-2), 2711-00-685501, 423-60/00).
Roche Diagnostics contributed all AMPLICOR Chlamydia trachomatis PCR testing kits. Other
major donors were: Merc & Dohme Idea Inc., City Council of Ljubljana (Grant Number: 530-
1/99-2), and Health Insurance Institute of Slovenia (Grant Number: 604-1/62-570/99).
Additional smaller contributors were: UNAIDS, Regional Institute of Public Health Nova
Gorica, Office of the Republic of Slovenia for Equal Opportunities, Copyright Agency of
Slovenia, two Slovenian pharmaceutical companies Krka d.d. (Grant Number: 430-031-73/99)

and Lek d.d., and a Slovenian retailer Maximarket d.d.
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2.2. Data collection method

We considered different data collection methods that were used in other national sexual
behaviour surveys. We assumed that validity of reported information about intimate sexual
behaviour, possibly including socially undesirable behaviour, might be compromised, if
collected by means of face to face interviews, We decided that posting self administered
questionnaires to selected individuals was not an option, since, less than 40% response rate’*'”
was achieved in an attempted sexual behaviour postal survey, where the participants of the
national Slovenian fertility survey® were asked to complete a short self administered
questionnaire on sexual behaviour and mail it to the research team. Although, CATI is cheaper
and faster than face-to-face interviewing, we concluded that we would not use this approach.
Reasons were that it would be very difficult to administer a long interview over the telephone
and also we would not be able to obtain a representative sample of the general population, since
in 1995 only 75.5% households in Slovenia had a telephone, ® a proportion of which were
extra-directory. The introduction of CAPI by itself or in combination with CASI would require
purchasing laptop computers and appropriate training of interviewers, and the latter method also
reasonable computer literacy in all age groups of the surveyed population and advance piloting,

for which resources were not available.

We decided to adapt the data collection method used in the first national Sexual Attitudes and
Lifestyles survey conducted in 1990 and 1991 in the United Kingdom.” We collected the data
by means of face-to-face interviews in combination with self administration of questionnaires.
Interviewers asked less sensitive questions using an interviewer-administered questionnaire,
while more intimate questions were anonymously answered by respondents in self-administered
questionnaires, “pencil and paper”, in the presence of interviewers. We also adopted the use of
show-cards with letter pre-coded answers for more sensitive questions administered during face
to face interviewing, so that possibly embarrassing sex related terminology would be avoided by
answering in letter codes. The method was pre-tested and used successfully in the feasibility

study before we proceeded to the main survey.
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2.3. Development of questionnaires

Having identified very similar survey objectives, we decided to adapt the very well designed
interviewer administered and self administered questionnaires used in the NATSAL in the
United Kingdom in 1990.""' Their extensive development work that included qualitative
research to guide the design of the questionnaire, piloting, and using the refined questionnaires
in the feasibility study’ ensured that theses questionnaires worked well in this major study that
enrolled nearly 19000 respondents. We appreciated the careful wording, attractive layout of the
self administered questionnaires, and definitions for terms that may be difficult to understand

(e.g. anal sexual intercourse).

We adapted the interviewer administered questionnaire and the self administered questionnaire
extensively. No changes were made in the alternative self administered module for the first
heterosexual intercourse. In the self administered questionnaires, we added many questions
about condom use and also many detailed questions about three most recent partnerships during
previous five years. This also ensured partial comparability with the European Union project

“Sexual behaviour and Risks of HIV infection in Europe”.> We also added questions to

estimate some of the preventive indicators proposed by the former Global Programme for
AIDS'®® and UNAIDS (knowledge of preventive practices, reported condom use with non-
regular sexual partners, and reported STI incidence in men).'**'*® Questions on demographic
and social characteristics were adapted to the Slovenian context in the interviewer administered

questionnaire.

After pre-testing, we made several improvements which are described in the following chapter.
With respect to the content of the self administered questionnaires, a new module with questions
about the first homosexual experience was added as well as a few other questions, such as
questions on partners of the respondent’s partners, on sex with foreigners, and on whether
respondents had ever been paid for sex. In pre-testing, we asked questions about the three most
recent partners during the previous five years. We changed this into first asking questions about
the current main partner, if respondent had one, and only then about two other most recent

partners. If respondent did not have a main partner at the time of the survey, questions about

three most recent partners during previous five years were asked.

After the feasibility study, we further refined the self administered questionnaire as described in
chapter 2.8. No further changes in the content of the questionnaire were planned. We did,
however, decide to split the self administered questionnaire into four booklets. This broke the

previously rather lengthy self completion session into four shorter sections and, most
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importantly, provided the possibility for interviewers to give short instructions how to answer

the most essential or the most difficult questions in each booklet just before respondents started

answering these.

The unedited English translation of the male version of all questionnaires (interviewer
administered, alternative self administered module for the first heterosexual intercourse, and
four self administered questionnaires) that were used in the main survey is provided in

Appendices 3, 4, and 3.

2.4. Pre-testing

In June 1997, six experienced female interviewers from several regions of Slovenia conducted a
total of 30 structured interviews using data collection procedures as planned for the feasibility
study. Each was followed by recorded semi-structured discussions about the interviewing
process. A standard set of open questions was used. The aim of this small scale pre-testing was
to assess the performance and to revise the first draft of the questionnaire, to pre-test the

proposed data collection method and to obtain some information necessary for planning the
feasibility study.

Each interviewer recruited five respondents with defined eligibility characteristics regarding the

gender, age group (16 to 54 years old), education, and marital status through her acquaintance

networks. Close friends were not eligible. The research team provided addresses of four
individuals with homosexual lifestyles who consented to participate. Additional lists with
addresses of people with required demographic characteristics sampled from the Central
Population Registry were provided in case convenience sampling through acquaintance
networks would not suffice. Thus, respondents represented the range of characteristics of

individuals eligible for the main survey.

The great majority of respondents felt that the introduction letter and the information leaflet
were well designed and provided all necessary information. Terminology, definitions and
wording in the interviewer administered questionnaire were clear and no missing categories for
variables were identified. Respondents were comfortable using cards with letter pre-coded
answers. Also, the terminology, definitions and wording of the self administered questionnaire
were clear to the majority of respondents. A few spontaneously mentioned that the self
administered module enabled them to respond comfortably and honestly to intimate questions.

The outstanding complaint was the long duration of the interview. Accordingly, the
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overwhelming majority of respondents suggested that the interview should be shortened. We
estimated that approximately one hour was needed to administer the interviewer questionnaire
and half an hour for the completion of the self administered questionnaire. One respondent
claimed that she would not be willing to participate in a similar study again. Six respondents
reported mild discomfort or slight embarrassment. Not a single one would prefer a male

interviewer. They either expressed no preference or preferred females.

Interviewers were enthusiastic about using the cards with the interviewer administered
questionnaire. It resulted in faster interviewing, provided confidentiality, if another household
member passed by, and caused less discomfort for the respondent as well as the interviewer, as
possibly embarrassing sex related words were avoided by answering with letter codes. Two
main complaints from interviewers were the long duration of the interview and the extensive
wording of the combined female and male version of the interviewer administered
questionnaire. One interviewer reported the embarrassment of two adolescents, as parents
insisted on being present during interviews. Interviewers recommended that invitation letters
should be sent to all selected individuals before the interviewers’ visits. Nothing specific for this
particular survey was suggested for the doorstep approaches. Several interviewers made strong

recommendation that incentives should be provided for respondents to improve the overall

response rate. No additional interviewers’ training needs were identified.

We identified two main problems with the self administered questionnaire. The first one was
related to filtering mistakes. One respondent even interrupted the self completion session, due to
his perception that the same questions were asked over and over again, as he was not following
filtering instructions. The second major problem was the 15% non-response for questions on the
history of STI. A different questionnaire format for these questions, with questions and answers

set out in a table format, was suspected to have contributed to this.

Overall, no serious problems were detected. Since all 30 interviews were completed, the
duration of the interview itself was not considered likely to threaten the completion rate.
Nevertheless, we shortened the interviewer administered questionnaire and planned for a
separate male and female version to gain time by avoiding interviewers having to work through
complex Slovene wording accommodating both genders. To minimise filtering mistakes in the
self administered questionnaire we inserted additional explanations into filtering questions. We
concluded that respondents should be given more extensive instructions about how to complete
the self administered questionnaire including hypothetical examples for the most important
filtering questions. Consequently, more time was planned for training interviewers to acquire

the skills to give relevant instructions. We planned a split run for the STI section in the
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feasibility study, with randomly selected half of respondents receiving the old version of the STI
related questions in a table format and the other half a version asking less information in a
simpler way. We decided to send invitation letters to selected individuals in advance of
interviewers’ visits, to provide incentives for participants, and to use exclusively female

interviewers.

Finally, we resolved not to include individuals below the age of 18 in the feasibility study for
several reasons. Firstly, we assumed that the validity of responses would be questionable, if
adolescents were interviewed in the likely presence of their parents. Secondly, we wanted to
avoid possible problems in simultaneous negotiations to obtain the consent of both the selected
adolescent and a parent. And thirdly, we wanted to avoid additional sensitive issues concerning
interviewing adolescents likely to be raised by the Medical Ethical Committee at the Ministry of
Health of the Republic of Slovenia after their initial reluctance to consent to such a sensitive

study at all.

2.5, Ethical clearance

The Medical Ethical Committee at the Ministry of Health of the Republic of Slovenia consented
to the proposed study on 17 October 1997 (Consent Number 25/10/96), under the condition that
more sensitive information would be collected anonymously. In addition, ethical clearance of

the London School of Hygiene and Tropical Medicine Ethics Committee (Application number
622) was obtained in December 1999.

2.6. Ensuring anonymity of intimate information

Anonymity of the information reported in self administered questionnaires was ensured
according to the request of the Slovenian Medical Ethical Committee. All interviewers received
a list of as many randomly selected unique numbers as addresses of selected individuals. They
were instructed to use one of these unique numbers to link the interviewer administered
questionnaire and self administered questionnaires for each respondent. These questionnaires
did not contain identifying information. Separate forms to record visits to all selected
individuals® addresses and their outcomes were also completed (unedited English translation is
provided in Appendix 9). Obviously, these forms included identifying information about
respondents as well as non-respondents. However, the allocated respondents’ unique numbers

recorded on the questionnaires were not recorded on the forms to record the outcome of all
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visits to selected individuals addresses. Also, the two data sets, the visits’ records data set and

the main data set including information reported by respondents, were entered separately in two
different locations, at the IPHRS and at the CATI Centre respectively. Thus, the identity of each
respondent was unlinked from the demographic, behavioural and attitudinal information

reported.

2.7. Linking Chlamydia trachomatis testing results with anonymously reported

information

The results of voluntary confidential testing for infection with Chlamydia trachomatis were
linked to the anonymously reported information in the self administered questionnaires. The
allocated respondents’ unique numbers were recorded on urine specimens. Both, the unique
identifying numbers and the respondents’ names were recorded on two separate parts of each
urine specimen laboratory form (unedited English translation is provided in Appendix 8). After
the test results were recorded on both parts of these forms in the laboratory, the forms were cut
in two parts, those with the unique identifying number and those with names. The parts with the
names were sent to the IPHRS, so that infected individuals could be notified and referred for

treatment. The parts with the unique identifying numbers were sent to the CATI Centre, where

the tests’ results were linked with the information reported by respondents.

2.8. Feasibility study

The fieldwork for the feasibility study was conducted from November 1997 to February 1998.
Our aim was to assess acceptability of the main survey goals, the chosen data collection
methods, to pilot all other fieldwork procedures in a representative sample of at least 500
respondents, and to obtain some information we needed to plan the main survey. In addition, we
wanted to assess the feasibility of collecting first void urine specimens to be confidentially

tested for Chlamydia trachomatis infection in a small convenience sub-sample.

We sampled 1000 individuals’ addresses from the Central Population Registry by two stage
probability sampling. The sample was stratified according to 12 statistical regions. Firstly, 100
primary sampling units, with approximately 200 inhabitants, were sampled with a probability
proportional to size of their 18 to 54 years old population. Then ten persons 18 to 54 years old

were randomly selected from each.
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With the exception of a few adaptations made before the main survey, the survey methods were
identical to those we used in the main survey. The differences were as follows. In the feasibility
study invitation letters were mailed to selected individuals at the beginning of the fieldwork,
which often resulted in a rather long time lag between the arrival of letters and visits of
interviewers. In the main survey, interviewers mailed letters before they started working in
particular area. The questionnaires used in the feasibility study were slightly different, as they

were still further refined before the main survey. Also, two versions of self administered
questionnaires, differing in the module with questions related to STI, were randomly assigned to
respondents in the feasibility study to assess which version was likely to perform better in the
main survey. In the feasibility study only four interviewers working in Ljubljana with 120
allocated individuals’ addresses, were instructed to invite respondents to contribute first void
urine specimens to be tested for Chlamydia trachomatis. In contrast, all respondents in the main
survey were invited to contribute first void urine specimens. In the feasibility study, urine
specimens were transported to the laboratory in iceboxes within 24 hours after collection by
interviewers. In the main survey, the specimens were first transported in iceboxes to
interviewers’ homes, where they were frozen and stored at -20°C, and then transported to the
laboratory once per two weeks by the survey co-ordinating team. In the feasibility study
Amplicor PCR tests for Chlamydia trachomatis were performed on individual specimens within
a week after collection. In the main survey, screening tests were performed on thawed
specimens in pools of five. Since infected respondents in the feasibility study resided only in
Ljubljana, we referred them for treatment and counselling exclusively to the Dermato-
venerology outpatient clinic in Ljubljana. This was not feasible in the main survey, where
infected respondents were from all parts of Slovenia. Thus, we referred them for treatment to

their general practitioners or, if females, also to gynaecologists. In the feasibility study the

completed questionnaires and forms were mailed to data entry locations. In contrast, in the main
survey, we collected the questionnaires from interviewers’ homes once every two weeks at the
same time as transporting urine specimens to the laboratory. In the feasibility study 20% of data
was double entered to assess the quality of data entry. In the main survey we double entered all

the data.

Overall, interviews were conducted with 752 out of 971 selected individuals who were either
confirmed to be eligible or assumed to be eligible, resulting in the estimated overall response
rate of 77.4%. Women were more likely to participate than men (p<0.01), young more likely
than old (p<0.01), and people from smaller communities more likely than those from larger

(p<0.01).
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Crude preliminary prevalence estimates together with 95% confidence intervals (Clys) for rare
behavioural patterns associated with increased risk for HIV and STI were obtained assuming
random sampling. Ten or more heterosexual partners during the S years preceding the interview
were reported by 2 % (Clys 1% - 3 %), and during lifetime by 14% (Clgs 12% - 17%) of
respondents. Slightly more then 2% (Clgs 1% - 4%) of male respondents reported having ever
paid a woman for sex and less then 0.5% (upper Clgs <1%) having had homosexual sex during
the past five years. To have injected illegal drugs was reported by 0.5% (upper Clgs <1.0 %) of

respondents.

Self reported lifetime prevalence of all STI combined was 6% (Clgs 3%-10%) for respondents
who received the self administered questionnaire where STI related questions were laid-out in a
table format and 3% (Clgs 1%-6%) for those who received the simplified version of the

questionnaire.

Of 43 male and 40 female respondents invited to provide FVU specimen for Chlamydia
trachomatis testing, 24 male and 31 female respondents complied, resulting in 56%
participation rate among men, 76% among women, and 66% among all respondents. Two

individuals, a man and a woman, were diagnosed with Chlamydia trachomatis infection.

The remaining main problem identified in the performance of the self administered
questionnaire was that many respondents omitted their current steady partner from the total
count of sexual partners for different periods of therr life. As we started with the questions about
the numbers of partners during lifetime and then only asked questions for more recent lifetime
periods, some respondents with a single lifetime partner, tended to inappropriately filter and
skip all questions about the number of partners during more recent periods. Consequently they

also skipped all questions about condom use and frequency of sex during more recent periods.

We were encouraged by the high overall response rate, which indicated that we could expect
good acceptability for the planned main survey. Preliminary prevalence estimates for rare
behavioural patterns associated with increased risk for HIV and STI enabled sample size

calculations for the main survey, which are presented in Annex 1.

We decided to split the self administered questionnaire into four booklets as described in the
chapter about the development of questionnaires. We also resolved to change the order of
questions asking about the numbers of partners during different periods and to start with
questions for the most recent period last month, and to proceed with questions for the last year,

last five years and finally lifetime. By this, we hoped to aid the recall and to improve the
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validity of reported figures, since respondents would be adding-up numbers of partners
gradually going back in their memory from the most recent period to those more distant.
Although there was no conclusive evidence on which version of STI related questions
performed better, we resolved to keep the table layout version, since there was some indication
that it may capture the history of STI better and as it was asking for more detailed information.

Before proceeding to the main survey, we also planned for changes of some of the fieldwork

procedures, as already described above.

It proved feasible to collect first void urine specimens for Chlamydia trachomatis testing.
Disappointingly, the participation rate in the small convenience sub-sample was not as high as
desired. As the numbers of respondents invited to contribute FVU specimens were small the
actual measured participation rate was rather imprecise as a predictor of participation rate in the
main survey. Also, targeted individuals were not randomly selected and it is well recognised
that any response rate tends to be worse in the capital than elsewhere. No major logistical
barriers were encountered during collection of FVU specimens, laboratory testing, and referring
infected individuals for treatment. Thus, we decided to proceed with the integration of testing

for Chlamydia trachomatis infection in the main survey.
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3. Methods

3.1. Sampling
3.1.1. Reference population

The reference population for our survey consists of Slovenian citizens 18 to 49 years old
currently resident in Slovenia. The Central Population Registry at the Ministry of the Interior
includes information on our entire reference population. It is continuously updated, and
provides an excellent sampling frame. The information on permanent addresses may prove
inaccurate for approximately 5% of individuals, but it is often possible to trace these individuals

to their new permanent addresses and to invite them to participate in the survey.

We excluded approximately 3% of Slovenian citizens who lived abroad. A proportion of them
may visit Slovenia often. They may constitute an important group for the epidemiology of HIV
and sexually transmitted infections. But, except for rare individuals visiting during the survey
period that could be invited to participate, it 1s impossible to include this group. A total of 43633
Slovenian citizens were estimated to live abroad by the end of 1999'8, We also excluded
foreigners living in Slovenia. They also may be epidemiologically important. However, it
proved difficult to obtain the relevant sampling frame from the Ministry of the Interior. In
addition, language barriers might make it costly and difficult, if not impossible, to survey this
relatively small group. Only 42524 foreigners were registered to live in Slovenia by the end of
1999'%%  which constitutes approximately 2% of the total population. Of those, 92% were
citizens of countries that emerged from the former Socialist Federal Republic of Yugoslavia

(Croatia, Bosnia and Herzegovina, Serbia, Montenegro, and Macedonia).

3.1.2. Sample size and over-sampling young

Initially we aimed to survey a representative sample of the general population from 18 to 54

years old. We estimated that a sample size of 8000 respondents would be adequate:

1. to estimate the prevalence of diverse sexual behavioural patterns in different age groups of
men and women with sufficient precision,

2. to recruit sufficient number of people with rare behavioural patterns associated with
increased risk for HIV or STI to describe their demographic, social, behavioural and

attitudinal characteristics,
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3. to estimate the prevalence of Chlamydia trachomatis infection in different age groups of
men and women with sufficient precision, and

4. to have sufficient power (80% or higher) to recognise as significant (at the 95% confidence
level) moderate associations (e.g. odds ratio 2) of moderately frequent key demographic and

behavioural characteristics (above 10%) with Chlamydia trachomatis infection.

The calculations of the desired sample size were based on the results of the feasibility study. As
difficulties in obtaining funding for surveying 8000 individuals were anticipated, we considered
the implications of sample size reductions for our objectives. The calculations regarding the
implications of reducing sample size, narrowing respondents’ age span, and over-sampling
younger age groups for the survey power and precision are presented in Annex 1. It was
concluded that surveying approximately 2000 respondents would still provide useful
information, however, narrowing the respondents’ age span and over-sampling the young would

have to be considered and corresponding loss of precision and power should be accepted.

Eventually, funding for a survey of only 2000 individuals was ensured, with some prospects to
increase the number to 4000. Thus, we resolved to include only individuals 18 to 49 years old
and to sample those aged 18 to 24 with twice the probability in comparison to those aged 25 to

49 years. We judged that such an approach would ensure obtaining useful information on

infection with Chlamydia trachomatis, while still sampling from older age groups would

provide an appropriate age span of respondents for the baseline description of sexual behaviour
of the Slovenian general population and for comparability of our results with national sexual

behaviour surveys recently conducted in several countries of the European Union'®

3.1.3. Sampling strategy

We estimated that to include approximately 2000 respondents into the survey, we would have to

sample 2700 individuals. The estimate was based on experiences gained from previous national

surveys and the results of our feasibility survey. We expected that interviewers would find
approximately 3% of sampled individuals to live abroad, thus, not eligible. An additional 7% of
sampled individuals were expected to either live at a temporary address during the survey period
or to have moved to a new permanent address. We assumed an overall response of 50% among
the individuals of the latter group, many of whom may prove impossible to trace and contact.

For individuals living at permanent addresses as recorded in the Central Population Registry, we

assumed a response of 80%.
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We used stratified two-stage probability sampling. The sampling frame was designed using the
list of enumeration areas and information from the Central Population Registry. Within 12
statistical regions (explicit strata), we defined a total of 47 implicit strata according to six sizes
and types of communities: rural communities with less than 2000 inhabitants, non-rural
communities with less than 2000 inhabitants, communities with 2000 to 9999 inhabitants, those
with 10000 to 100000 inhabitants, and two cities with more than 100000 inhabitants, Ljubljana
and Maribor. The whole sampling frame included 9850 primary sampling units, either
enumeration areas on their own, or several smaller ones joined together. The average number of
18 to 49 years old inhabitants in each was approximately 120, ranging from about 20 to about

300. Primary sampling units were sorted by sizes and types of communities within each

statistical region, and then a systematic sample of them was selected.

Firstly, we selected 270 primary sampling units with replacement and independently from all 12
regions (explicit strata). Individuals 18 to 24 years old were over-sampled, with twice the
probability of inclusion in comparison to those 25 to 49 years old. Each primary sampling unit
was selected with a probability proportional to the size of the eligible population. That was the
sum of the number of individuals aged 25 to 49 years and twice the number of individuals aged
18 to 24. Then, on average, 10 individuals 18 to 49 years old were selected from each. The
actual numbers varied from 9 to 11. The reason for this variation was, that due to over-sampling
the young, the estimated required numbers of 18 to 24 years old individuals as well as of those

25 to 49 years old in each selected primary sampling unit were usually decimal figures.

The equations for selection of individuals into the sample were as follows:

for 18 to 24 years old: and for 25 to 49 years old:
2 1 —
Gsp N, o5 Lip v, Tro?
ZsraNﬂ PN, S,aNa p,N,
Where
P is the proportion of individuals aged 18 to 24 among 18 to 49 years old individuals

in a selected primary sampling unit,

(1 —p.) is the proportion of individuals aged 25 to 49 among 18 to 49 years old individuals
in a selected primary sampling unit,

(1 +p.) isthe sum of the proportion of individuals aged 25 to 49 and twice the proportion of

individuals 18 to 24 years old in a selected primary sampling unit,

b is the average number of individuals sampled from each selected primary sampling
unit
N. is the number of all individuals in each primary sampling unit
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3.2. Field work organisation

3.2.1. Time frame

In September 1999, when sufficient resources were ensured for at least 1000 individuals to be
interviewed, we decided to start with the fieldwork. By then, it also seemed very likely that

during the year 2000 we would be able to ensure further funding to survey at least additional
1000 individuals. We planned field interviewing in two waves. The first was to cover somewhat
more than half of the country, the central, northern and north eastern part of Slovenia. The
second, planed to start early in 2000, was to cover the rest of the country. This geographical

split simplified the logistics of the transport of urine specimens and other survey material from

the field and reduced the cost.

The first wave of interviewing started in November 1999, with the first interview conducted on
the 14™. The second wave started in February 2000. By end of July 2000, 1711 interviews, 98%
of all, had been conducted. A rather long sweeping-up period followed. In fact, in early autumn
2000, we were still negotiating to obtain additional funding to increase the sample size. If we
were successful, we would allocate additional selected individuals’ addresses to interviewers all
over Slovenia. When in October, it eventually became clear that resources to further increase the
sample size would not become available, we instructed the last interviewer to conclude the
fieldwork. The last six interviews were conducted as late as early 2001, the very last one on the

15" February. Importantly, this long fieldwork split into two waves, made it possible to obtain
the funding from the Ministry of Health during two different fiscal years.

3.2.2. Recruitment and training of interviewers

Altogether 39 female interviewers from all over Slovenia were recruited from the pool of
interviewers used by the Statistical Office of the Republic of Slovenia. Of these, 18 had already
participated in the feasibility survey. The first 22 interviewers were trained at a full day
workshop in November 1999. Since it proved rather difficult to follow the very intensive full

day training programme, the following two workshops, in February and in March 2000, were
planned for two half days.

The principal investigator conducted all three training workshops. Overall aims of the survey

and some results of the feasibility study were presented first. To avoid lengthy gaps between

introductory letters and interviewers’ visits, interviewers were instructed to post these letters
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themselves before the start of working in particular areas. The need for confidentiality was

stressed and the procedures to ensure anonymity of most sensitive information while still

preserving the link between all information reported by each individual respondent were
explained. Instructions on appropriate doorstep approaches were given. The need to obtain
appropriately informed consent by offering to read the leaflet with information about the study
was emphasised. We urged the interviewers to insist on conducting the interview in privacy
with the respondent. Instructions were given on how to complete the forms to record the visits
to selected individuals® addresses, the forms to notify temporary addresses or new permanent
addresses, the forms to record the number of conducted interviews, the number of obtained
urine specimens, and respective mileage. Detailed instructions on interviewing procedures using
the interviewer administered questionnaires were given. The greatest emphasis was placed on
developing the skills for appropriate introduction of questionnaires for self completion.
Interviewers were instructed to provide respondents with additional explanation about
anonymity and quite detailed instructions on how to respond to the questions in self
administered booklets. This was expected to encourage respondents to answer honestly and to
prevent as many mistakes as possible. Each interviewer had to role-play the introduction of self
administered booklets. Finally, instructions were given on how to approach respondents with
requests for urine specimens, how to complete the laboratory form, how to label specimens, and

how to transport and store them. Interviewers were told in advance that a parallel computer
assisted telephone interview would be conducted on a proportion of the survey sample to

control for whether their field work procedures were in accordance with instructions.

Within a week after the training, the principal investigator visited all interviewers at their
homes. Individual feedback was given on whether the first few interviewer-administered
questionnaires and all other forms were completed correctly. The skills to correctly introduce

the self administered booklets were further strengthened during these individual sessions.

Three interviewers dropped out very early, one after having conducted only one interview, one
after a respondent interrupted the second interview, and the third one after three interviews. An
additional three interviewers dropped out later, one after seven interviews, one after 10, and the
last one after having conducted 16 interviews. The remaining addresses initially allocated to
them were reallocated to interviewers working in adjacent areas. The remaining 33 interviewers

worked until they covered all allocated selected individuals® addresses. On average, they

conducted 52 interviews each, ranging from 27 to 88.
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3.2.3. Interviewing procedures

Before the visit of an interviewer all selected individuals received an introductory letter

explaining the survey goals and that they had been randomly selected from the general
population to be invited to participate. The letter provided information about the institutions

conducting the survey and major funding agencies including the Ministry of Health and the
Ministry of Science. The unedited translation of the letter into English is provided in Appendix
1.

Details of all visits and their outcome to individual addresses and ascertained residence status
were recorded on visits record forms (Appendix 9), which were completed for every selected
individual. Interviewers were required to make at least five calls at different days of the week
and at different times of the day before accepting any selected individual’s address as non-
contact. As interviewers worked in relatively small areas often more than five calls were made.
Some demographic characteristics information about non-respondents was obtained from the

Central population registry and we did not attempt to collect any additional information.

At the doorstep, interviewers introduced themselves with interviewers’ identity cards with the
interviewer’s photograph and the name of the survey. Permission to briefly explain the study
aims was asked for. Respondents were invited to read a short leaflet providing general
information about the study and how they were selected into the sample. The fact that most
intimate questions would be answered anonymously was explained. Also, the right to refuse to
participate in the study, to interrupt the interview at any point or just not to answer an individual
question was explained. The leaflet also listed the interviewers’ professional duties, and

provided information about the research team, the participating institutions, and funding
sources. This leaflet was left at respondents’ homes. Two research team addresses were given at
the end, in case further information was needed. Interviewers provided additional explanations
only upon request. The unedited translation of the information leaflet into English is provided in
Appendix 2. It was anticipated that some selected individuals would claim that their particular
lifestyle was not relevant for such a survey. Had this occurred, all interviewers were instructed
to stress the necessity to capture all the diversity of specific lifestyles and attitudes, whatever
they may be, from as many selected individuals as possible, to obtain accurate results for the

population.
After such verbal informed consent had been obtained, interviewing started with less sensitive

interviewer administered questions. The unedited translation of the male version of the

interviewer administered questionnaire into English 1s provided in Appendix 3. Initial questions
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about health, family and religious affiliation facilitated the development of good rapport. Then,
show cards with letter pre-coded answers were introduced to facilitate answering more sensitive

questions that included questions on sources of information about sexual matters and age at first

heterosexual experience and intercourse. This presumably resulted in less discomfort for

respondents as well as interviewers, as possibly embarrassing sex related words were avoided

by answering with letter codes.

Those respondents who reported their age at first heterosexual intercourse were asked several
questions about the event. A great majority were asked face-to-face (Appendix 3). Very few,
1.0% men and 1.3% women, completed self-administered booklet (Appendix 4). This
alternative was provided only when interviewers judged that it was not private enough to ask
these questions face-to-face. Unedited translation of this alternative self administered module in
English is provided in Appendix 4. This was only offered when interviewers judged that this

would be more appropriate as it was not private enough or when the respondent was perceived

to be rather uncomfortable.

Only those respondents who reported their first heterosexual intercourse or some other sexual
experience were invited to complete several self administered questionnaires anonymously, but,
in the presence of interviewers. Sexual experience was defined any kind of contact with another
person that respondent felt as sexual (e.g. kissing, touching, intercourse, or any other form of
sex). These booklets included questions about sexual behaviour, injecting drug use, and sexually
transmitted infections. The translation of the male version of these questionnaires into English is
provided in Appendix 5. Each of the four questionnaires was briefly introduced before giving it
to the respondent to prevent as many mistakes as possible. Instructions included hypothetical
examples about how to answer the most important and most difficult questions and about how
to skip inappropriate questions. It was stressed in advance, that interviewers would not see the
answers, but could provide additional explanations using hypothetical examples and an empty
questionnaire. Respondents were also told in advance, that they would themselves seal the

completed booklets in envelopes with the IPHRS logo.

The interviewer administered questions about respondents’ attitudes followed (Appendix 3).
This sequence aimed at minimising social desirability bias for the anonymously reported
behaviour. For example, if respondents were first asked face to face whether they approve
extramarital affairs or not, they might be less likely to report such behaviour if asked about it
afterwards. The interviews concluded with questions about demographic and social

characteristics, the information least likely to be reported incorrectly at the end of a rather long

interview, when concentration may have dropped (Appendix 3).
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Finally, respondents were thanked for their important contribution and given tee shirts with the
IPHRS logo as a symbolical reimbursement for their time and effort. This timing, just before
asking for a urine specimen, was intentional and aimed at increasing the urine specimen

contribution rate.

3.2.4. Collection and storage of urine specimens

After the conclusion of the interview, all respondents were asked for an additional few minutes
of their time and were invited to participate in the extended study by contributing their urine
specimen to be confidentially tested for Chlamydia trachomatis. They were invited to read a
letter explaining the aims of such testing. The unedited translation of this letter into English is
provided in Appendix 6. The letter stressed confidentiality of results and that in case of positive
results respondents would be notified within a month and referred for treatment. If respondents
agreed, the informed consent forms were signed and instructions were given on how to obtain
the FVU specimens. Each specimen was labelled with the unique respondent identifying
number. Both unique identifying number and respondent’s name were recorded on a laboratory
report form, however, on two different parts to be separated later. Unedited English translations
of the informed consent form and the laboratory report form are provided in Appendices 7 and

8. All specimens were transported in cold boxes to interviewers’ homes where they were

immediately frozen and stored at -20°C in small freezers provided for this purpose.

3.2.5. Transport of urine specimens and data from the field and supervision

Frozen urine specimens were collected from interviewers’ homes once every two weeks. They
were transported to the laboratory in cold boxes. Signed informed consent forms for urine
specimen contribution, laboratory forms, completed questionnaires, reports on visits, forms
giving temporary addresses or new permanent addresses to be reallocated to interviewers
working in relevant areas, and reports on number of completed interviews, collected urine
specimens and mileage were collected at the same time. This greatly reduced mailing expenses
in comparison to the feasibility study. These regular visits of the principal investigator or

another member of the research team enabled close monitoring of the field work progress and

addressing any interviewers’ queries in a ttmely manner.
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3.2.6. Quality control of interviewers’ fieldwork procedures

Interviewers had to follow complex instructions for interviewing and for obtaining urine
specimens. During the training workshops we announced that telephone interviews would be
conducted on a proportion of selected individuals to detect any departures from the required
procedures. This had two objectives. We hoped that it would contribute to more stringent
following of our instructions in the field, and more importantly, we wanted evidence that

fieldwork was conducted according to instructions.

Our greatest concern was to motivate interviewers to do their best to obtain urine spectmens
from respondents and to prevent any cheating. To overcome the initial reluctance to collect
urine specimens among interviewers, the great majority of whom were not health care workers,
we generously reimbursed them for each obtained urine specimen in addition to reimbursement
for completed interviews. It was therefore important to confirm that interviewers were not
submitting their own urine in order to obtain reimbursement. Our second greatest concern was
to prevent as many mistakes as possible 1n self administered questionnaires by ensuring that
respondents were given clear instructions. We also wanted to be sure that respondents did
receive invitation letters before visits of interviewers, that they were appropriately informed

about the study aims and interviewing procedures, that interviews were conducted

professionally and that participants did receive tee shirts.

At the end of interviews, respondents were informed that a proportion of them would be called
for a short telephone interview to detect any departures from required fieldwork procedures.

More than 90% of respondents provided their telephone numbers, which were recorded

exclusively on visits record forms that contained information on their identities.

We planned several small computer assisted telephone interviewing (CATI) surveys to be
conducted every month in parallel to the field interviewing. Partial data sets with information on
visits to selected individuals’ addresses (working SAMPLE database) were sent regularly from
the IPHRS to CATI Centre. This working SAMPLE database was regularly updated at the
IPHRS with the information from the reports of visits to selected individuals’ addresses
collected from the field. However, due to logistical problems in the CATI Centre, only two
CATI survey waves were conducted, the first one in February 2000 and the second one in June
2000. Thus, we were only able to give some immediate feed back about their quality of work to

the interviewers in the first wave of field interviewing,.
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Altogether 513 computer assisted telephone interviews were conducted enrolling approximately
30% of all survey respondents. Of these, 504 individuals (98%) confirmed they had been
interviewed. The remaining nine individuals did not confirm that they participated in the survey.
However, several of these nine records also had either inappropriate age or 98 code entered for
age during telephone interviews, indicating a possibility that a wrong household member was
talked to or that individuals were uncooperative or that telephone interviews were interrupted.
The remaining discrepancies could have easily arisen from data entry mistakes in the working

SAMPLE database at that early stage of single data entry or possible entry mistakes during
computer assisted telephone interviewing. Nevertheless, the results of the quality control of
fieldwork procedures were thoroughly assessed for all seven interviewers for whom a suspicion

was raised that they submitted a completed questionnaire without the interview being

conducted. Information from all other telephone interviews conducted with the main survey
respondents of these seven interviewers (14 telephone interviews on average, ranging from six

to 29) indicated that the interviewers involved did follow our instructions during fieldwork.

Due to delays in the data entry of laboratory testing results, the working SAMPLE database at
the time when telephone interviews were conducted only contained information that 281

individuals contributed urine specimens. Of these, 280 (almost 100%) confirmed that during the
telephone interview. Of the 47 individuals for whom the early SAMPLE database information
indicated that they did not contribute urine specimens, during the telephone interview two (4%)
claimed that they did. These minor discrepancies very likely resulted from the early single data
entry mistakes in the working SAMPLE database or data entry mistakes during the computer

assisted telephone interviewing. Not a single individual reported having contributed a urine

specimen without having signed the informed consent form.

Of 487 respondents who reported that they completed anonymous self administered
questionnaires, 99% reported that they did receive detailed instructions and 83% reported to
have been told in advance that, if they needed any additional explanation, it would be provided
using hypothetical examples and empty questionnaires, so that interviewers would not see their
answers. Only three individuals claimed that they did not seal the self administered
questionnaires into marked envelopes themselves or that the envelopes were not sealed in their
presence. This could indicate a breach in maintaining anonymity. However, the information
from all other telephone interviews conducted with respondents interviewed by two of the
interviewers involved (nine and 18 telephone interviews) indicated no breach of anonymity. The
third implicated interviewer conducted only 10 field interviews before her remaining selected
individuals’ addresses were reallocated to another interviewer. Of these, seven respondents were

included in the telephone survey and five reported having completed anonymous booklets. Two
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of those claimed that the envelopes were sealed in their presence, two that they did not

remember and only one claimed that it was not sealed before being taken away.

A total of 40% of respondents reported that they remembered receiving the invitation letter to
participate in the survey before the interviewers’ visits, 91% reported that they had read the
information leaflet about the study. Of the 21 who stated they had not read the leaflet, only two
individuals claimed that the interviewer did not offer it. In fact, some respondents refused to
read the whole leaflet. Six respondents claimed that they did not receive tee shirts. However, the
information from all other telephone interviews conducted with respondents of the six
interviewers involved (average number of other telephone interviews per implicated interviewer

was 18, ranging from nine to 29) indicated that they always give tee shirts to respondents.

Overall, we were pleased that there was no evidence of cheating in the collection of urine

specimens, that respondents were provided with detailed instructions on how to complete
anonymous booklets, and that there was no evidence of any other major deficiencies in the

interviewers’ fieldwork procedures.

3.3. Laboratory testing for Chlamydia trachomatis

AMPLICOR PCR tests for Chlamydia trachomatis were performed on thawed FVU specimens

according to producer’s instructions.'® The AMPLICOR internal control detection was used

according to producer’s instructions to identify inhibitory specimens and assure the integrity of
negative results.'®'® To contain cost testing was con<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>