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ABSTRACT
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HIV and other sexually transmitted infections (STIs) disproportionately affect younger
gay, bisexual, and other men who have sex with men (MSM) and MSM of certain ethnicities in
some countries. Data from national HIV behavioural surveillance in New Zealand (2006, 2008,
and 2011) were analyzed to study (1) prevalence of and factors associated with recent HIV
testing (<12 months) and condom use (<6 months) during anal sex with regular and casual
partners for younger men who have sex with men (YMSM, aged <30, n=3,387) and (2) sexual
health and behaviour disparities among ethnic groups and temporal trends within ethnic groups
across MSM of all ages who reported their ethnicity (693 Asian, 6155 European, 801 Māori, and
304 Pacific).
Among YMSM, almost 40% were recently tested for HIV and ~71% reported anal
intercourse: 36% of all YMSM with a regular partner (classified as “boyfriend”, 59.5%, or
“fuckbuddy”, 40.5%) and 57% with a casual partner. High condom use (always or almost
always) differed by partnership type: 75% with casual partners, 60% with fuckbuddies, and 35%
with boyfriends. Condom use was clustered within individuals (ICC=0.865), but varied by anal
modality and partner type. Factors associated with increased odds of recent HIV testing and with
high condom use were in-person recruitment, insertive-only anal modality, and multiple partners.
Longer regular relationships (>1 year) increased odds of recent HIV testing, but decreased odds
of condom use.

Among MSM of all ages, three different ethnicity classification methods were compared,
which produced varying sample sizes and either revealed or masked differences in sexual health
between ethnic groups. Compared with European men, Asian and Pacific men were less likely to
report lifetime HIV testing; recent and lifetime HIV testing increased in all three ethnic groups
from 2006-2011. Māori and Pacific men were more likely to report >20 partners, but this
decreased for Māori men over time. Consistent condom use with casual partners was less likely
for Māori and Pacific men compared with European men. However, Māori men were more likely
to report always using a condom with their regular partner compared with European men.
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CHAPTER 1
Introduction
“Going down under” the title of my thesis, is a play on words: going down is a
modern colloquialism for sex and down under is often the term that Europeans and North
Americans use to describe New Zealand and Australia.
A Rotary International Ambassadorial Scholarship provided the opportunity to
conduct sexual health research in New Zealand with gay, bisexual, takatāpui, fa’afafine,
and other men who have sex with men (herein collectively referred to as “MSM”). This
scholarship and trans-national research partnership provided an opportunity to study
apparently unique groups of MSM in New Zealand who seemed to oppose trends for
increasing HIV diagnoses seen in other international jurisdictions. There is some
evidence to suggest that the HIV epidemic may be different among MSM in New
Zealand, where there has been at least some success in condom use promotion to combat
the spread of HIV and other sexually transmitted infections (STI). The fundamental
purpose of the work was to answer a series of questions including: What are the reasons
for the achievements in New Zealand? Have the achievements benefited differentially
some groups more than others? Is the lack of difference between groups masked by
insufficient focus or methodological rigour?
The work reported in my thesis sought to explore condom use, HIV testing, and
other sexual health outcomes from two population-specific foci previously unexamined
among New Zealand MSM: 1) the new generation of youth and younger MSM and 2) by
major ethnic groups. The data were based on questionnaires completed in the 2006, 2008,
and 2011 rounds of New Zealand’s national HIV behavioural surveillance for MSM. The
analyses revolved around epidemiologic methodology to reveal patterns and trends from
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the data available.
Global HIV Epidemiology Among MSM
Following the introduction of high-active antiretroviral therapy (HAART) as
effective treatment for HIV in 1996/1997, there was period of stable/decreasing HIV
diagnoses among MSM(1). However, recent achievements in addressing the global HIV
pandemic in certain jurisdictions notwithstanding, HIV incidence among MSM has been
on the rise in many western countries since the early 2000s (1-4). In particular, HIV
incidence is increasing disproportionately among particular age and racial/ethnic subgroups of MSM. For example, the rate of HIV diagnosis has increased among younger
MSM (YMSM, those aged under 30), but not other groups in the United States of
America (5) and Europe (6). Second, black MSM in several western countries such as
Canada, the United States, and the United Kingdom report increased HIV prevalence and
incidence compared with non-black MSM (7). Inequities among MSM, in HIV infection
rates, by age and race/ethnicity have renewed calls for sub-population specific foci,
structural interventions, and culturally relevant education, prevention, testing, and care
(5-7).
HIV Epidemiology Among MSM in New Zealand: Possible Success Story?
New Zealand, known to the indigenous Māori as Aotearoa – land of the long
white cloud – is an Oceanic country of 4.5 million people in the southwest Pacific Ocean.
Similar to some western nations, the HIV epidemic in New Zealand continues
predominantly and disproportionately to affect MSM (8-9). While effective treatments
have contributed to decreased mortality and an increase in HIV prevalence over the past
25 years, similar to some western nations, there was an acceleration of new HIV
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diagnoses among MSM in the early 2000s (9). This increase in HIV diagnoses stabilized
at an elevated rate during 2006-2008 (10), and up to 2012, has included no more than 100
HIV diagnoses per year attributed to MSM (11). In terms of HIV prevalence, the
epidemic among MSM in New Zealand (6.5%) remains relatively well controlled
compared with those in Australia (8.8-9.5%), England (8.6-13.7%), Canada (15.1%) (76),
southern Africa (17.4%) and the United States (19.2%) (12).
Unlike many western nations, which have seen disparities in HIV prevalence and
incidence in terms of age/generations and race/ethnicity, national HIV surveillance data
in New Zealand demonstrates little evidence to this effect (11). However, among MSM in
New Zealand there are many men with HIV infection who present late to clinical care
(40.9%) (13) or who are undiagnosed (21%) (12). Māori and Pacific MSM are more
likely to present with “advanced HIV disease” (i.e., CD4 count <200 cells/mL or an
AIDS-defining event, regardless of the CD4 count) compared with European MSM (13).
Further, a recent HIV prevalence study in Auckland revealed that younger MSM and
non-European MSM, represented by Māori, Pacific, or Asian men, may be more likely to
be unaware of their HIV infection compared with older MSM and European MSM,
respectively (12). These recent findings indicate the continued importance of age- and
ethnicity-specific lenses within research among MSM in New Zealand.
HIV Transmission Among MSM
Internationally, penile-anal sexual intercourse is the main route of HIV
transmission between MSM and likely the exclusive route in New Zealand as new
infections through injection drug use are nearly non-existent (11). A systematic review
and meta-analysis on HIV infectiousness found that unprotected receptive anal
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intercourse had a greater per-partner transmission estimate (40.4%, 95% CI 6.0-74.9%)
compared with unprotected insertive anal intercourse (21.7%, 95% CI 0.2-43.3%) (14).
The estimates had wide confidence intervals, which were affected by high rates of nonmonogamy among MSM and assumptions of infectiousness based on viral load (14).
Recent modeling research for MSM determined that 68% of HIV transmissions occurred
between main sexual partners due to an increased number of sexual acts, more frequent
receptive anal intercourse roles, and lower condom use with these main partners (15).
Even after the prevention benefit of receiving treatment for HIV was accounted for,
maintaining condom use between main partners provided substantial additional risk
reduction for HIV transmission (16), not to mention other STIs. It is important to
understand condom use and HIV testing behaviour in these behavioural and relational
contexts given the differential risk of HIV transmission by anal intercourse role (or
modality) and partnership types.
HIV Prevention Outcomes: Condom Use & Testing
Primary HIV prevention aims to reduce or eliminate exposure to and transmission
of the virus to uninfected MSM. Secondary HIV prevention focuses on limiting the
likelihood that someone infected with HIV transmits the virus to someone else. Condoms
are an effective and verifiable (e.g., visible and tangible) form of both primary and
secondary HIV prevention (17-18). Following the advent of AIDS, condoms were taken
up as an HIV prevention necessity among gay communities (19). In response, HIV
incidence decreased. Testing for HIV and other STIs has also been an important
cornerstone of prevention programs as they provide education and counselling
interventions in addition to diagnostic and treatment opportunities (20-22). Once
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combination antiretroviral therapy (HAART) became available in the late 1990s
removing the threat of imminent death, condom rates decreased and HIV rates
subsequently increased again (23). Instead of focusing on improving condom use,
international debate regarding primary and secondary prevention strategies has focused
on seroadaptive / serobehavioural prevention strategies (e.g., serosorting, seropositioning,
negotiated safety) and “Treatment As Prevention” (TAsP) (24-26). Such behavioural
interventions are predicated on access to and uptake of HIV testing services and, in the
case of TAsP, connection to and retention in care. Several authors have argued the
probable limitations of TAsP for MSM based on clinical, epidemiologic, and
sexual/relational factors: high levels of HIV serostatus unawareness, less pronounced
gaps in the treatment cascade compared with other key priority populations, an increasing
HIV prevalence pool, the persistent role of acute HIV infection in forward transmission,
high rates of serial monogamy and/or concurrent partnering, and low HIV testing uptake
prior to initiating condomless sex (24,26-28). While this approach may benefit other atrisk populations (25-26), the intention to improve access to, uptake of, and retention in
culturally appropriate testing and care services for MSM is still an important goal for
health equity and presumable for success. However, why other groups have moved to
other behavioural interventions and TAsP approaches for MSM in lieu of focusing on
reinvigorating primary prevention research and approaches is intriguing. What other
factors may be at work here?
The New Zealand AIDS Foundation (NZAF), the largest AIDS service
organization in the country is predominantly responsible for HIV prevention
programming for MSM (29). Their logic model for HIV prevention, which guides their
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prevention efforts, is outlined in NZAF HIV Prevention Plan 2009-2014 (29). Given the
expiration of the plan this year, the work of my dissertation should help guide the
development of sub-population evidence for young men and by ethnic group to assist
future prevention framework/planning and health promotion by the New Zealand AIDS
Foundation and other public health partners. First and foremost, NZAF has maintained a
steadfast focus on condom use promotion during any and all anal intercourse between
MSM. This they have done through the Get It On! and Love Your Condom campaigns
(30). Condoms are available free-of-charge at local venues as well as through discretedelivery online orders across New Zealand. HIV testing and treatment is publicly funded
and freely available throughout the country, and the NZAF offers free, anonymous, rapid
point-of-care HIV testing. Unlike other jurisdictions such as Australia, Europe and North
America, the NZAF has not endorsed seroadaptive or serobehavioural prevention
strategies (e.g., serosorting, seropositioning, negotiated safety) (24,29).
In addition to monitoring (changing) patterns in HIV testing in order to
contextualize changes in HIV diagnosis data, encouraging appropriate HIV testing also
contributes to HIV prevention (27,31-32). HIV testing and diagnosis among people
unaware of their infection addresses the first gap in the HIV care cascade (33), an
important step to preventing secondary transmission of HIV. Secondary transmission
from the 9% of MSM undiagnosed with HIV in Australia is estimated to result in 31% of
new HIV infections (28); no estimate is available for New Zealand, although this estimate
would be conservative given the 20.9% of MSM undiagnosed with HIV in a 2011
prevalence study using a community sample from Auckland (12).
The prevalence of MSM for HIV testing in their lifetime is generally quite high in
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countries where HIV predominantly affects this population: between 75-90% in
Australia, Canada, Scotland and the United States (27,34-37). However, there are
different approaches to analyzing HIV testing outcomes: while some have focused on the
question “has an individual ever been tested” (21,37), others have focused on the
frequency of testing or the timing since the most recent test (38-39). Recent testing is
commonly measured using a 12-month window (34,40-41). There is greater value in
understanding recent testing behaviour compared with lifetime testing when trying to
improve the diagnosis rate for those unaware of their infection (closer temporal proximity
to infection), as well as to evaluate access to and uptake of health services. For example,
a systematic review and meta-analysis of testing behaviour among MSM in China found
an increase in HIV testing following the introduction of the National Plan for HIV/AIDS
Prevention and Control program (42). The impact of this program resulted in 47% of
MSM reporting any lifetime HIV test, but of those, over 80% were tested in the past year
(42).
Approximately half of urban MSM in the United States (40-41) and MSM in
Scotland (27) tested for HIV in the year prior to survey. Similarly, just under half of
Australian MSM recruited online tested recently (47.6%) (34), although this was lower
than other reported Australian findings reported from men recruited in-person (43-44).
Slightly higher levels (~60%) were reported among Asian MSM in Toronto and Ottawa
in Canada (35), among young urban MSM in the United States (22), and within the
United States’ National HIV Behavioral Surveillance programme for MSM (36).

Factors Associated with HIV Prevention Behaviours
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A number of demographic, behavioural, relational, and cognitive factors have
been identified as important to understanding MSM’s condom use and HIV/STI testing
behaviours. These relationships are summarized below, drawing on literature from New
Zealand where possible.
Demographic Factors
Age and ethnicity are two key demographic factors considered in this research,
and both inform the population-specific foci of this dissertation (see next section for this
discussion). In general, age has been found to have both a cross-generational effect and a
within-generation effect for MSM in terms of condom use and HIV testing. For example,
compared with older MSM, younger MSM may be more likely to have an undiagnosed
HIV infection (5) and to report inconsistent condom use (45). Specifically among MSM
in Auckland, New Zealand, younger men reported the greatest increase in unprotected
sex with casual partners from 2002 (17.3%) to 2006 (28.8%) compared with all older
cohorts (46). However, age is also an important factor within generations of MSM; past
research has found a positive association between aging and HIV testing (21,47-48), but a
negative association between aging and condom use (49). In terms of ethnicity,
international findings vary by country in terms of the prevalence of and disparities in HIV
testing (7,21,22,39,43-44,47,50-51) and condom use (52-53) yet in New Zealand, there
were no disparities identified in HIV testing between indigenous Māori and European
men (54) nor in condom use with casual partners by ethnicity (55).
Sexual identity, education level and community attachment are three other key
sociodemographic variables of interest. Unlike HIV testing, which is generally associated
with each demographic factor discussed, condom use tends to have little association with
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these three demographic factors (52,56-59). First, much international research on sexual
identity has documented lower HIV testing among bisexual-identified men compared
with gay-identified men (36-37,47), although some research has found no differences
(34). It is important that research consider both bisexual behaviour and identity, as these
do not equate each other (60). Second, education is a common protective factor for young
men (21) and is often associated with increased testing (36,43,44,47-48) and less
unprotected anal intercourse (61). Third, community attachment, which has been
operationalized in many different ways (e.g., research on social support and involvement
with other gay community members, groups, and activities), has a positive association
with HIV testing (34,38,48).
Sexual Behaviour & Relational Factors
Sexual behaviour is a key predictor of HIV testing in that actual risk of HIV
infection, such as increases in unprotected anal intercourse and/or greater number of
partners, have a positive association with having had an HIV test (38,41,44). However,
there are mixed findings regarding condom use and testing, both positive and null, when
a measure of “any unprotected anal intercourse” has been used (37,47,62). When condom
use is measured more explicitly, particularly with respect to partner type (57), research
has documented a positive association between condom use with casual partners and HIV
testing among YMSM (34). Condom use with a regular partner, relationship contexts of
trust, commitment and comfort are prominent factors (63-66) that may lead to the
different conclusions among studies.
Regular sexual partners play an important role in ongoing HIV transmission
(15,66-67). Individuals report more sex acts, more receptive anal intercourse, and lower
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condom use with these partners compared with non-regular partners (49,52,56,68). While
many men in these relationships may use condoms initially, for others, the intention to
use and actual use of condoms tends to decline within three months (64-65). Further,
some MSM with a main partner report concurrent casual partners (69), and early condom
use with such partners may erode on subsequent encounters (70). Condom use therefore
declines for some MSM with increasing experiences of anal sex with a partner, regardless
of partner type (49).
Anal modality is also an important factor affecting HIV/STI testing, as well as
condom use among MSM (59,62): insertive-only MSM may perceive their lower risk for
infection compared with receptive partners as sufficient reason not to test (70). In terms
of condom use, men who indicate that they are “versatile” (having both insertive and
receptive anal intercourse) report lower condom use than men who are exclusively
insertive or receptive (49,59). Having both insertive and receptive anal intercourse may
increase with partner familiarity (59).
Cognitive Factors
Cognitive factors such as HIV- and condom-related knowledge and attitudes are
important to consider in HIV prevention research and health promotion. Previous
research shows that attitudes towards condom comfort are important in young MSM’s
intention to use condoms with casual partners (71). Research on “treatment optimism”, an
phenomena of having reduced concern regarding HIV mortality/morbidity due to
increased availability and effectiveness of HAART, has been linked to decreases in
condom use (72).
All of these factors (demographic, behavioural, relational, and cognitive) are
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important to consider when establishing benchmarks for or assessing appropriate uptake
of prevention messages and services among particular subgroups of MSM.
Population Foci
A Focus on Younger Men
Younger MSM (YMSM, generally aged under 30) have been identified as a group
at increased risk for STI and HIV infection in Europe, North America, and Australia (56,73-76). The New Zealand AIDS Foundation’s HIV Prevention Plan 2009-2014
specifically identifies the need to focus on YMSM (29). However, to date, no age- or
generation-specific lens has been applied to research with MSM in New Zealand. In fact,
in New Zealand, only two studies have found any disparities in outcomes between
younger and older MSM. First, YMSM reported the greatest increase in condomless anal
intercourse from 2002-2006 compared with older age cohorts in national HIV
behavioural surveillance (46). Second, in 2011, younger MSM in Auckland were
marginally less likely to have their HIV infection diagnosed compared with older MSM
(12). International research has demonstrated that nearly half (47%) of YMSM who
tested for HIV subsequently reduced their risk behaviours (36); hence, the importance of
focusing on both condom use and HIV testing among this age cohort.
A Focus on Ethnicity
Race, ethnicity, and nationality are often conflated, particularly within public
health literature (77). Given that the research for this dissertation was undertaken in New
Zealand, understanding and operationalization of ethnicity were formed based on policy,
practice, and recommendation of Statistics New Zealand (78-79) and national
reports/guides (80). While related to some degree, these concepts can be distinguished as
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follows: ethnicity relates to cultural practices, beliefs and (self-determined) affiliation,
race relates to perceived physical traits (often as determined by others), and nationality
relates to geographic location (78-80). Thus, race, ethnicity, and nationality do not equate
one another. For the purpose of this dissertation, the concept of ethnicity is
operationalized in terms of “cultural affiliation” that is self-determined by an individual
through the cultural identity or identities chosen for themself. Within New Zealand, the
major ethnic groups include indigenous Māori, Pacific people, Asian people, and
European/Pākehā people (81). The subsequent discussion of literature reflects the
language used by the original authors, where possible.
Internationally, due to variation in HIV prevalence and testing among MSM by
race/ethnicity, public health research has begun to investigate more purposively the
drivers of these inequities (7,82,83). For example, a 2012 meta-analysis regarding
disparities for black MSM in Canada, the United States, and the United Kingdom
revealed greater odds among black MSM compared with non-black MSM in terms of
HIV prevalence, a history of substance use, any structural barrier that increases HIV risk,
and not initiating combination antiretroviral therapy (7). Despite this, black MSM were
still more likely to report preventive behaviours against HIV infection compared with
non-black MSM (e.g., fewer sexual partners, more condom use, more recent HIV testing)
(7). In contrast to black MSM, who are reported to have the greatest rates of HIV and
STIs (7), Asian and Pacific Islander MSM in the United States (84) and Asian MSM in
Canada (82) have been found to have the lowest rates. There is a paucity of research
specifically and exclusively focused on Pacific MSM. Even within research focused on
“Asian and Pacific Islander MSM” that used a national sample of MSM in the United
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States, only 3.0% of respondents were “Hawaiian or Pacific Islander” and these men who
grouped with the men of Asian ethnicities (85). Therefore, given the considerable
population size of Pacific people in New Zealand (7.2% of the national population in
2006) (81), my dissertation research has a unique opportunity to contribute to
international discourse in this area.
Research among MSM in New Zealand has not had a primary focus on ethnicity,
albeit this variable is commonly reported in descriptive statistics and included as a
covariate and/or confounding variable. For example, two studies did not investigate
ethnicity. First, the national estimates of HIV prevalence among MSM (9). Second, an
unlinked anonymous HIV prevalence study among sexual health clinic attendees lacked
sufficient sample size of non-European MSM to allow meaningful comparisons with
European MSM (8). The few results that are available from New Zealand seem to
indicate no disparity in terms of HIV/STI prevalence across ethnicities, but some
disparity regarding access to and uptake of HIV testing services. There were no
differences by ethnicity within HIV diagnoses reported nationally (10) and within cases
of infectious syphilis in sexual health clinic attendees (86). In terms of the disparities
noted, first, among newly HIV diagnosed MSM from 2005-2010, after adjusting for
differences in age, Māori and Pacific men were twice as likely to present with ‘advanced
HIV disease’ (CD4 count <200 cells/microliter and/or an AIDS-defining event) compared
with European MSM (13). Second, a 2011 HIV serobehavioural study in Auckland
revealed that while HIV prevalence did not differ by ethnicity, non-European MSM were
more likely to have undiagnosed HIV infection (12). Given these conflicting results,
which are sometimes hampered by limited sample sizes of smaller ethnic groups, there is
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need for a purposive investigation of ethnicity.
The measurement and analysis of ethnicity data within public health research in
New Zealand has also been challenged due to Statistics New Zealand’s abandonment of
the prominently used “prioritization” ethnicity classification system (78-79).
Prioritization assigns individuals a single and exclusive ethnicity based on a predetermined hierarchy (i.e., Māori, Pacific, Asian, Other, European) although it has been
discontinued in official statistics as it lacked an adequate theoretical basis and undercounted Pacific peoples (79). Although there has been movement away from
prioritization, HIV behavioural surveillance in New Zealand has continued to use this
method; there is need for a new methodological approach to categorizing and analyzing
these ethnicity data.
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RATIONALE
While many international jurisdictions report increasing HIV rates among
younger MSM (YMSM) and disparities in rates between racial/ethnic groups of MSM,
there is little or conflicting data for this in New Zealand. New Zealand, similar to other
western nations, has a relatively low prevalence HIV epidemic concentrated among
MSM. However, unlike other jurisdictions that endorse serostatus-related behavioural or
treatment-based interventions, New Zealand has maintained steadfast focus on condom
promotion during all anal intercourse between men and provision of free HIV testing and
treatment. To date, no research in New Zealand has specifically focused on younger
MSM and MSM by ethnic group. An explicit focus on younger MSM is necessary in
order to represent better the generational reality of younger gay and bisexual men who
have become sexually active in an era of increased rights and highly active anti-retroviral
therapy (HAART). A focus on ethnicity is prompted given the importance of this variable
internationally, but also given local necessity due to the abandonment of currently
employed classification systems. This prompts the need for a new method for
categorizing and analyzing ethnicity data within New Zealand’s HIV behavioural
surveillance among MSM. Cumulatively, the New Zealand experience presents a unique
opportunity for more purposive and rigorous investigation into health equity by age and
ethnicity as well as to inform future health promotion and HIV prevention programming
for MSM.
Objectives
Given the need for population-specific understandings regarding HIV prevention
for a new generation of YMSM and for MSM of different ethnic groups in New Zealand,
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a number of objectives were established for this thesis. Objectives 1-4 relate to analyses
with YMSM, while the objectives 5-7 relate to ethnicity analyses with MSM of all ages.
1. Explore the prevalence of and factors associated with recent HIV testing among
YMSM in New Zealand (Chapter 2)
2. Determine the frequency of and demographic, relational, behavioral, and
cognitive (knowledge and attitudes) factors associated with condom use within
types of current regular sexual partnerships during insertive and receptive anal
intercourse among YMSM in New Zealand (Chapter 3)
3. Determine the prevalence of and demographic, behavioural and relational factors
related to condom use with casual partners during insertive and receptive anal
intercourse among YMSM in New Zealand (Chapter 4)
4. Investigate demographic and behavioural factors associated with condom use and
to examine the within-person clustering of condom use across anal modality and
partner type among YMSM surveyed in New Zealand (Chapter 5)
5. Investigate the impact of different ethnicity classification methods on the sample
size, demographics, and sexual health behavioural outcomes of the major ethnic
groups of MSM in New Zealand (Chapter 6)
6. Recommend an ethnicity classification method for future use within New
Zealand’s HIV behavioural surveillance programme for MSM (Chapter 6)
7. Investigate disparities between ethnic groups and temporal trends within ethnic
groups for sexual health and behavioural outcomes among MSM in New Zealand
(Chapter 7)
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CHAPTER 2
Factors associated with recent HIV testing among younger gay and bisexual men in
New Zealand, 2006-2011
NB: This chapter is published in BMC Public Health, 2014;14:294.
INTRODUCTION
Access to and timely uptake of HIV testing is a necessary precursor to receiving
the most effective care and treatment for people infected with HIV (1). Processes around
testing itself, such as counseling, may even help limit ongoing transmission risks among
those uninfected (2-4). Therefore, effective HIV testing needs to be a vital component of
a country’s comprehensive public health policy.
Global increases in HIV prevalence among gay, bisexual and other men who have
sex with men (MSM) (5-8), a reflection of both improved survival and ongoing
incidence, present major challenges to effective prevention strategies (9,10). One concern
is that MSM with undiagnosed HIV (11), particularly soon after acquisition and
consequently not on treatment, account for a disproportionate fraction of new infections;
Australian research suggested that 31% of new HIV infections occur from the estimated
9% of MSM with undiagnosed HIV in Australia (12). In New Zealand, as in many other
developed countries, the HIV epidemic continues to predominantly affect MSM (13,14).
A recent community survey in Auckland (New Zealand’s largest city) found that 21% of
HIV-infected MSM were undiagnosed (15), suggesting that the proportion of new
infections attributable to this group is likely considerable. As well as enabling ongoing
spread in the presence of non-condom use, delayed diagnosis means that the most
effective treatment cannot be offered to individuals. Using surveillance data, 41% of
MSM diagnosed with HIV in New Zealand in the period 2005-2010 presented late (i.e.
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CD4 count of less than 350 cells per microliter) (16). These data, and the impact of
undiagnosed HIV on transmission, highlight the importance of understanding HIV
testing.
Younger MSM (YMSM) – those aged less than 30 years – are no exception: they
comprised one quarter (23%) of all new HIV diagnoses among MSM in New Zealand in
2011 (17) and may be at increased risk of undiagnosed infection compared with older
MSM (15). Internationally, HIV epidemiology has shown that YMSM have increasing
HIV incidence and are less likely to be aware of their HIV infection (18). Although the
New Zealand AIDS Foundation’s HIV Prevention Plan 2009-2014 identifies the need to
focus on younger gay and bisexual men (19), no HIV research in New Zealand has
specifically focused on this group. Previous research in New Zealand has examined HIV
testing experiences among community samples of MSM (20,21), but no studies have
focused on subgroups such as those under the age of 30.
In New Zealand, HIV testing is offered free of charge at sexual health clinics, the
New Zealand AIDS Foundation clinics offer rapid testing services, and HIV treatments
are publically funded. HIV testing may be measured in a number of ways when used as a
research or surveillance parameter. Although “never having tested” is clearly valuable
(22-24), the corollary of “ever having been tested” is less useful without an indication of
the frequency of testing or the timing of the most recent test (2,25,26). The most
commonly used measure of recent HIV testing is “being tested in the previous 12
months” (7,22,27-31), which we have also chosen in order to facilitate comparisons. The
objective of this study was to explore the prevalence of and factors associated with recent
HIV testing among YMSM in New Zealand.
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METHODS
Study sites, recruitment and pooled sample
We analyzed data from New Zealand’s HIV sociobehavioural surveillance
program for MSM collected in 2006, 2008, and 2011. This consists of two surveys: the
Gay Men’s Periodic Sex Survey (GAPSS) and Gay men’s Online Sex Survey (GOSS).
Recruitment for GAPSS took place each year over one week in February: the first day at
a community fair day and all subsequent days at gay bars and sex-on-site venues.
Following GAPSS, the same questionnaire was used for GOSS with participants accessed
through Internet dating sites. Eligible participants needed to be at least 16 years old,
identify as a man, report having had sex with another man in the past five years, and not
have participated in GAPSS or GOSS previously that year. Participants completed a short
self-administered anonymous questionnaire. Both surveys received ethical approval from
the Northern X Regional Ethics Committee. Detailed descriptions of the methods are
described elsewhere (15).
Participant responses from the 2006-2011 rounds of GAPSS and GOSS were
pooled. To ensure each individual was represented only once in the pooled sample, a
participant’s response was only included if he had not previously participated. Since
YMSM who reported testing HIV-positive more than one year prior to the time of survey
would not have tested subsequently, they were also excluded. A variable for survey year
was included in all analyses to control for any change over time.
A recent review of HIV in YMSM highlighted the variation in and importance of
meaningful definitions for “young” or “youth” (18). We selected an upper age limit of 29
years in order to facilitate comparisons given the U.S. Centers for Disease Control and
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Prevention definition of young MSM (aged 13-29 years) and the Commonwealth’s
definitions of young people (aged 15-29 years).
Measures
Dependent variable. Participants were asked, “Have you ever had an HIV test?”
Those who had were asked where (excluding respondents in 2006) and when the last
occasion had been. The dependent variable was an HIV test in the previous 12 months.
Independent variables. Participants were asked a number of questions about
their knowledge, attitudes and behaviour related to HIV. Questions on sexual behaviour
in the previous six months included specifically asking if they had had sex with any man
or any woman. An ordinal scale was used to enumerate male sexual partners.
Respondents were asked separately about regular sex partners, being men they had sex
with four or more times, and casual sex partners, being men they had sex with on fewer
occasions during that period. Those with a current regular partner were asked the duration
of the relationship, and whether he was a ‘boyfriend’-type (including boyfriend, longterm lover, life partner, or civil union partner) or ‘fuckbuddy’-type partner (including
fuckbuddy or “friend I have sex with”). Those who had engaged in anal intercourse were
asked separately about condom use with their regular and/or casual partners, for both
insertive and receptive anal intercourse. Data on condom use was collected on a fivelevel scale that was collapsed into three-levels: low (“very rarely” or “never” used),
medium (“about half the time”), and high (“always” or “almost always”).
Various attitudinal statements related to condom use (e.g. “Condoms are OK as
part of sex”) and HIV transmission (e.g. “A man who knows he has HIV would tell me
he was positive before we had sex”) were presented and the participants were asked to
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state their agreement with these on a four-point scale dichotomized into “disagree” or
“agree”. A single measure of HIV-related knowledge was assessed by responses to the
statement, “HIV cannot pass through an undamaged latex condom”.
Socio-demographic information included age (in years), sexual identity, ethnicity,
level of education, and attachment to the gay community (i.e. amount of time spent with
other gay men, dichotomized as “a lot” or “some” versus “little” or “none”). Sexual
identity responses included gay (or homosexual), bisexual, or “other”. Multiple ethnicity
responses were permitted and grouped into New Zealand European/Pākehā, Māori,
Pacific, Asian, and “other” using a commonly used standard prioritization system (32).
Education level was dichotomized into less than tertiary/post-secondary education and at
least some tertiary/post-secondary education
Respondents were asked if they had been for a sexual health check-up or
treatment in the past year for any sexually transmitted infection (STI), and then if they
had been diagnosed with one or more of a list of STIs in that period. Respondents were
also asked what they believed their own HIV status was at the time of survey: “definitely
negative”, “probably negative”, “don’t know”, or “definitely” or “probably positive”.
Data Analysis
Data were analyzed to determine the prevalence of recent HIV testing and
associated factors. Data analyses were conducted using the statistical package StataSE
11.2 (33) and a p-value of less than 0.05 was considered significant unless otherwise
specified.
It was hypothesized that recent HIV testing would be associated with three
potential collinear variables (i.e. increased odds of recent HIV testing would be positively
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associated with recent sexual health testing/treatment, recent STI diagnosis, and greater
certainty of “belief of one’s own HIV status”), evaluated using simple logistic regression.
These variables were excluded from the multivariate analyses (see below).
Independent factors associated with recent HIV testing were determined using
logistic regression. Univariate analyses were conducted to screen independent variables
for an association with the outcome variable using a liberal p-value of 0.2. The final
multivariate model was built using a manual backward-elimination approach. Likelihood
ratio tests were used to test overall significance of variables prior to removal. Collinear
variables were excluded from the analyses (i.e. the variable for number of regular
partners in the past six months was excluded in lieu of the total number of sexual partners
in the past six months). All variables with a significant p-value of <0.05 were retained.
Confounding was assessed throughout model development; if adding or removing a
variable resulted in greater than a 20-30% change of an independent variable’s coefficient
it was retained in the model (34).
Outlier and residual analysis
Plotting standardized residuals and leverage against the predicted outcome was
used to identify outliers graphically and influential points in the final multivariate logistic
regression model. Delta-betas were plotted against leverage to identify covariate patterns
graphically that might have undue effect on the model. Given that delta-betas are
influenced by leverage, predicted value, how well the model fits the covariate pattern,
and number of observations, covariate patterns with a high delta-beta, but low number of
observations were investigated. Outliers and influential points were assessed for unusual
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conditions or data recording/transcription errors, which if present would justify their
removal. Otherwise the observation was retained despite the lack of fit of the model.
RESULTS
There were a total of 9,595 responses across the 2006, 2008, and 2011 rounds of
GAPSS and GOSS surveillance. Of these, 3352 were men aged between 16 and 29 years
who were included in the analysis (1341 responses from 2006, 881 responses from 2008,
and 1130 responses from 2011), having removed 354 men who had answered a survey in
a previous round, 31 who did not complete the question on HIV testing, and 4 who had
tested HIV-positive more than one year prior to the survey. The mean age was 23.2 years
(SD=3.5) with 17.6% aged 16-19, 44.8% aged 20-24, and 37.7% aged 25-29.
Overall, 39.9% (n=1338/3352) of YMSM reported an HIV test in the previous
year (compared with 40.0% of MSM older than 29). Twenty-four YMSM (0.7% of total
sample) reported an HIV-positive test result in the past year (20 of these in the past 6
months). The prevalence of and univariate associations with recent HIV testing for each
category of independent variable are presented in Table 2.1. Of YMSM who had tested
recently (data collected in 2008 and 2011, n=840), 47.5% tested with their general
practitioner or doctor, 38.7% at a sexual health clinic, 10% at a New Zealand AIDS
Foundation clinic, and the remaining 3.8% elsewhere unspecified.
Descriptive statistics and measures of association for the three hypothesized
collinear variables with recent HIV testing are shown in Table 2.2. YMSM who had
sexual health testing or treatment in the past 12 months were more likely to have also had
a recent HIV test (70.8%) compared with those who had not (12.5%, p<0.001). Those
with a recent STI diagnosis were also more likely to report recent HIV testing (61.6%)
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compared with YMSM without a recent STI diagnosis (38.0%, p<0.001). Recent HIV
testing among YMSM who believed their own HIV status at the time of survey was
“definitely negative” (44.7%) was more likely than among YMSM who believed they
were “probably negative” or “didn’t know” (35.3% and 12.8% respectively, p<0.001) and
those who believed they were “probably positive” (17.9%, p<0.05).
The multivariate model (see Table 2.3) contains twelve significant factors: five
socio-demographic variables, four sexual behaviour variables, two measures of attitude
and one of knowledge. The odds of having a recent HIV test were higher among certain
YMSM: older YMSM [each per year increase in age (adjusted odds ratio [AOR], 1.06;
95% confidence intervals [95%CI], 1.03-1.08); men who spent at least some time with
other gay men compared with little or no time (AOR, 1.44; 95%CI, 1.20-1.73); YMSM
reporting multiple sex partners versus one in the last 6 months (e.g. for 2-5 partners AOR,
1.73; 95%CI, 1.32-2.27); YMSM who reported always or almost always using condoms
with casual partners compared with very rarely or never using condoms (AOR, 1.51;
95%CI, 1.08-2.10); YMSM who knew “HIV cannot pass through an undamaged latex
condom” compared with those who didn’t know or were unsure (AOR, 1.35; 95%CI,
1.12-1.62); those who disagreed with the statement that “HIV/AIDS is a less serious
threat than it used to be because of new treatments” (AOR, 1.27; 95%CI, 1.03-1.57); and
those who disagreed that “a man who knows he has HIV would tell me he was positive
before we had sex” (AOR, 1.28; 95%CI, 1.09-1.51).
After controlling for other variables in the multivariate model, the odds of having
a recent HIV test were lower among YMSM: who were recruited from Internet dating
sites compared with those from the community fair day (AOR, 0.73; 95%CI, 0.60-0.89);
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who reported a bisexual identity compared with a gay identity (AOR, 0.70; 95%CI, 0.570.86); self-identified with Pacific (AOR, 0.61; 95%CI, 0.40-0.92) or Asian (AOR, 0.71;
95%CI, 0.54-0.94) ethnicities compared with European/Pākehā ethnicities; and who were
insertive-only during anal intercourse with a regular partner compared with being both
insertive and receptive (AOR, 0.61; 95%CI, 0.44-0.85).
A final variable related to regular partner relationship length was significant in the
multivariate model. YMSM who reported no current regular partner (AOR, 0.55; 95%CI,
0.42-0.71)] were less likely to have had a recent HIV test compared with YMSM who
had been with their current regular partner for less than six months. However, compared
with YMSM who had been in a relationship with their current regular partner for less
than six months, the odds of recent HIV testing was higher among YMSM in a 6-12
month relationship (AOR, 1.69; 95%CI, 1.19-2.41), but lower among YMSM in
relationships longer than three years (AOR, 0.50; 95%CI, 0.35-0.71).
Multivariate Model Diagnostics
The assumption of linearity for the continuous age variable was met and the
Hosmer-Lemeshow goodness-of-fit test using eight groups (p=0.59) indicated good fit of
the model. With regards to potential outliers, no covariate patterns had a standardized
residual less than negative three, but four covariate patterns (n=1 each) had standardized
residuals greater than three. Removal of these outliers resulted in odds ratios and p-values
similar to those of the full model. Investigating leverage did not reveal any covariate
patterns that had a large influence on the model. One covariate pattern (n=3) had a high
delta-beta indicating potentially undue effect on the model; these observations reported
illogic data and were removed from the model since exclusion did not change the
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significance or magnitude of associations with the independent variables.
DISCUSSION
Using the 2006-2011 rounds of sociobehavioural HIV surveillance data from New
Zealand, nearly 40% (39.9%, n=1338/3352) of younger gay, bisexual, and other men who
have sex with men (YMSM, aged 16-29) reported testing for HIV in the previous 12
months. The prevalence of recent HIV testing among YMSM in our study was lower than
that reported by YMSM in the United States (67%) (27) or Australia (78.8%) (22)
although these studies did not include online recruited YMSM (who were less likely to
have tested in this sample). Among MSM of all ages from Australia, France, Spain, the
United Kingdom and the United States, the prevalence of recent HIV testing ranged
between 25-75% in the early 2000s (7). While comparing testing rates across countries
may provide some benchmark, establishing what the appropriate level of recent testing
should be is somewhat arbitrary. Actual HIV prevalence among MSM in New Zealand is
lower compared with many other Western industrial countries (15), which may affect
notions of risk and the need to test.
Factors associated with recent HIV testing among YMSM in New Zealand could
be attributed to one of two main themes (see Table 2.4): HIV risk and health promotion.
“HIV risk” factors such as number of sexual partners, length of relationship, anal
intercourse modality with a current regular partner, and condom use with casual partners
were associated with recent HIV testing behaviour. “Health promotion” factors
associated with recent HIV resting included age, sexual identity, ethnicity, time spent
with other gay men, as well as HIV-related knowledge and attitudes.
HIV risk. Research from the United States has estimated that the majority (68%)
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of new HIV infections among MSM occur from their main sexual partner (35). Among
YMSM with a current regular partner in our study, recent testing did not vary by type of
regular partner (i.e. “fuckbuddy” or “boyfriend”), but did by anal modality and length of
relationship. YMSM who reported being insertive-only during anal intercourse with their
regular partner were less likely to have reported a recent HIV test compared with those
that were both insertive and receptive. More research is needed to investigate behavioural
differences among men who are either exclusively insertive or receptive and men who are
both. While previous research has identified differences by anal modalities for condom
use and STI testing (36,37), this is one of the first studies to demonstrate the association
with recent HIV testing among YMSM (38). Previous research has identified that
insertive-only MSM may perceive their lower risk for HIV infection compared with
receptive partners as sufficient reason not to test (39); this rationale also contextualizes
increases in unprotected insertive anal intercourse with an HIV-positive partner among
MSM in England from 2001 to 2008 (40). Relationship duration is important to YMSM’s
recent HIV testing behaviour and the associations between testing over time and extrarelational sex needs further exploration.
Some respondents reported numerous behaviours associated with increased risk of
HIV transmission, such as low condom use and high numbers of sexual partners (e.g.
7.3% of YMSM reported 20 or more sexual partners in the last six months [n=241/3295],
and 12.1% of YMSM who had anal intercourse with casual partners reported low condom
use [n=227/1882]). Although our research identified lower odds of testing among some
YMSM at increased risk of infection, in contrast, there was also evidence of good sexual
health practices with young men taking additional precaution. For example, YMSM who
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reported more sexual partners were more likely to have tested recently, a pattern
identified in previous research (2,3,22,28). Further, YMSM in our study who used
condoms more frequently during anal intercourse with casual partners were also more
likely test recently (28). However, condom use in regular relationships was not an
associated factor. Our findings, which separate condom use by partner type, may help
contextualize previous research findings of both positive and null associations between
HIV testing and “any unprotected anal intercourse” (22,37,41).
Health promotion. A number of YMSM sub-populations were identified who
may be unreached or underserviced in HIV testing services. In our study, YMSM who
self-reported Pacific and Asian ethnicities were less likely to report recent HIV testing
when compared with YMSM with European ethnicities. Consistent with earlier New
Zealand research on ever testing for HIV among MSM (21), there were no differences
found between recent HIV testing among European and indigenous Māori YMSM. The
prevalence of and disparities between HIV testing among different ethnicities vary by
country (2,3,22,29,31,41-44). This may be due to different structural contexts and
histories of colonization and racialization, and warrants more purposive investigation.
Research is needed to understand testing service accessibility, such as that recently done
in the United Kingdom, which explored and found no difference in the offer or uptake of
HIV testing services between MSM of different ethnicities at sexual health clinics (45).
Education is a common protective factor for young men (2), but while associated
with increased testing in many other studies (22,24,27,31,46) it was no longer associated
with recent HIV testing after controlling for other factors in our study. However, the
knowledge measure (condom efficacy to prevent HIV transmission) and two of the five
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attitude measures (current perceptions of the threat of HIV and likelihood of HIVpositive disclosure to sexual partners) were associated with recent HIV testing. The
current findings contribute to other attitudinal research (e.g. “treatment optimism”) (47),
which underscores the continued importance of considering knowledge and attitudes in
health promotion.
There was a positive effect of ageing on YMSM’s recent HIV testing behaviour,
which is supported by previous research (2,24,46). YMSM recruited online were less
likely to report a recent HIV test, as was found in recent Australian research among MSM
of all ages (28). YMSM in the current study who reported spending more time with other
gay men were more likely to report a recent HIV test, which concurs with previous
research measuring community-attachment and/or social support (25,28,46). In the final
multivariate model, bisexual-identified YMSM were still less likely to have tested
recently compared with gay-identified YMSM. This association no longer existed in a
multivariate analysis of Australian MSM of all ages (28), but is consistent with other
international work (23,27,41). More purposive exploration of HIV testing among YMSM
with either bisexual identity or behavior is warranted (48). Taken collectively, lower
recent HIV testing prevalence among younger YMSM recruited online, who identify as
bisexual, self-report Pacific and Asian ethnicities, and spend less time with other gay men
signal opportunities for more targeted health promotion for YMSM in New Zealand.
Strengths and weaknesses of current study
This study is based on data from a large and diverse sample collected through a
well established HIV behavioural surveillance system reflecting World Health
Organization guidelines (49). As with virtually all studies on MSM, the absence of
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census data on sexual orientation means that the representativeness of this sample cannot
be traditionally assessed (50). In 2008, the New Zealand resident male population aged
15-59 was 1,290,600; assuming a 2% prevalence of same-sex behaviour this enumerates
25,812 MSM (14), approximately 45% of whom live in Auckland (50). We believe our
sample represents a broad cross-section of YMSM who participate in both social and
sexual community settings in New Zealand. The focus on recent HIV testing in this paper
provides more temporally relevant evidence to inform and help evaluate health promotion
and public health policy, and should be used to contextualize passive HIV surveillance
data.
Limitations of the current study include the possibility of reverse causal
inferences among the associations found (e.g. decreased condom use as a result of HIVnegative testing experiences versus getting tested as a result of low condom use) given
the repeated cross-sectional study design. While increasing age was associated with
increased odds of recent HIV testing in this research, it cannot be distinguished from
these data whether this was a cohort effect or ageing per se. The use of a pooled sample,
necessitating the removal of duplicate and more recent surveys from a given individual,
resulted in a slightly younger and earlier sampled group of YMSM. Prior to removing
individuals’ multiple observations from the pooled sample the proportion of YMSM who
reported a recent HIV test was numerically higher (41.3%) compared with our final
sample (39.9%). Use of a pooled sample allowed for these analyses to be conducted on
this sub-population of YMSM, but only presents a composite picture of factors associated
with recent HIV testing within this time frame; a trend analysis would also be interesting
and help inform and potential contextualize health promotion programming and
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evaluations. Structural factors are important to behavioural understandings (51), but were
not included within the questionnaire due to time constraints (e.g. proximity to HIV
testing clinics or services, young men’s mobility and migration, or sexual health
education).
Implications and future research
Given that YMSM with HIV in New Zealand may be more likely than older
MSM to be unaware of their infection (15), increasing recent HIV testing for YMSM
with potential exposure is particularly important. Further, attitudinal factors associated
with recent HIV testing highlight the importance of health promotion work to shape
sexual health norms, particularly among younger and new generations of gay, bisexual,
and other MSM. Internationally, self-perceptions of risk only partially explain MSM’s
decisions to test (3,27); men reported that their personal responsibility, responsibility
towards their partner, and uncertainty of their HIV status were also important motives
(52). Other research has challenged YMSM’s self-perceptions of being at low risk for
HIV as reasons for not testing (e.g. when participants reported unprotected anal
intercourse and multiple sexual partners but also felt at “low-risk”) (24,31,53).
Not all testing services are equally accessible or preferred (2,53,54) and future
research should investigate barriers that some YMSM may face in accessing testing
information and services. Lower odds of testing in our study among younger YMSM,
bisexual identified YMSM, and YMSM of Pacific and Asian ethnicities are also of
concern, as these communities may already experience disenfranchisement from
healthcare systems or may not respond as well to general social marketing campaigns
(24,28,46,53). Our findings support recommendations to develop specific and culturally
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relevant health promotion for these sub-groups (2) and to evaluate their success (55,56).
While the New Zealand Ministry of Health has current recommendations for optin HIV testing given verbal informed consent by adults with an identified risk of infection
(57), a report on New Zealand’s HIV testing policy is currently in development. In
Australia, testing guidelines encourage certain MSM to test every 3-6 months, but that
only occurred for 61.1% of these MSM (22). The responsibility for achieving testing
guideline outcomes is a shared responsibility of the individual, physician, public health
groups, and government. Given that 47.5% of YMSM in New Zealand had their most
recent test with their general practitioner/doctor, research, policy, and programming must
also address physicians’ capacity and practice of encouraging testing (58,59).
CONCLUSIONS
New Zealand has maintained a strong health promotion focus on consistent
condom use for MSM, but HIV testing is also important to HIV prevention and care. As
40% of younger MSM report recently testing for HIV, there is opportunity for improved
uptake of testing services. Testing targets should reflect the realities of local epidemics
and should focus on developing appropriate cultures of testing which are commensurate
with an individual’s risk, especially for MSM who are at risk of infection but less likely
to be tested. New generations of YMSM require sexual health education and targeted
health promotion that considers their needs and provides accurate understandings about
HIV transmission and prevention.
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Table 2.1. Factors associated with having an HIV test within 12 months of the survey
date among YMSM in New Zealand 2006, 2008, 2011 based on univariate analyses
Demographics
Age (16-29 years old)
OR for each per year increase in age
Recruitment site
Fair day
Gay bars
Sex-on-site venues
Internet dating sites
Identity
Gay
Bisexual
Other
Ethnicity
European/Pākehāa
Māori
Pacific
Asian
Other
Education
Less than tertiary
At least some tertiary
Time spent with other gay men
Little or none
Some or a lot
Sexual behavior in last six months
Sex with woman
Yes
No
Sex with a man
Yes
No
Number of male sex partners
0
1
2-5
6-10
11-20
>20
Number of regular partners
0
1
2
3-4
5+
Regular partner, current status
Yes, have a current regular partner
No, do not have a current regular partner
Current regular partner, type
Boyfriend-type partner
Fuckbuddy-type partner
Current regular partner, relationship length
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N

HIV
test %

Univariate OR
(95% CI)

p

-

-

1.06 (1.03-1.08)

***

896
120
76
2260

46.8
49.2
54.0
36.2

1.00 (ref.)
1.15 (0.78 – 1.68)
1.40 (0.88 – 2.25)
0.65 (0.56 -0.76)

***

2345
804
192

44.3
28.9
33.9

1.00 (ref.)
0.51 (0.43 – 0.60)
0.66 (0.48 – 0.90)

***
**

2277
398
144
307
197

40.7
39.2
30.6
38.4
44.7

1.00 (ref.)
0.92 (0.74 – 1.15)
0.63 (0.44 – 0.91)
0.87 (0.68 – 1.12)
1.13 (0.84 – 1.52)

2180
1140

37.3
45.0

1.00 (ref.)
1.37 (1.19 – 1.59)

***

1443
1858

31.3
46.7

1.00 (ref.)
1.97 (1.70 – 2.28)

***

592
2743

31.9
41.6

0.66 (0.55 – 0.80)
1.00 (ref.)

***

3015
333

42.7
15.3

4.20 (3.08 – 5.71)
1.00 (ref.)

***

319
670
1362
443
260
241

15.1
32.7
41.4
45.8
60.4
51.5

0.36 (0.25 – 0.50)
1.00 (ref.)
1.46 (1.20 – 1.78)
1.75 (1.36 – 2.24)
3.23 (2.40 – 4.35)
2.24 (1.66 – 3.03)

***

618
1288
557
327
189

36.3
41.9
47.4
47.7
46.0

0.78 (0.64 – 0.96)
1.00 (Ref.)
1.25 (1.02 – 1.53)
1.26 (0.99 – 1.61)
1.17 (0.93 – 1.59)

*

1402
1888

47.7
34.4

1.75 (1.52 – 2.02)
1.00 (ref.)

***

801
568

48.4
46.5

1.00 (ref.)
0.91 (0.74 – 1.13)

*

***
***
***
***

*

<6 months
558
48.8
1.00 (ref.)
6 months – 1 year
256
57.4
1.43 (1.06 – 1.93)
*
>1 – 2 years
300
46.3
0.90 (0.68 – 1.20)
3 or more years
266
38.0
0.65 (0.48 – 0.87)
**
Current regular partner, anal modality
Receptive only
276
47.5
0.79 (0.60 – 1.04)
Insertive only
223
43.1
0.67 (0.50 – 0.91)
*
Both insertive and receptive
745
52.4
1.00 (ref.)
Current regular partner, condom use
Have a current regular partner, but no anal intercourse 142
34.5
0.59 (0.40 – 0.87)
*
Lowb condom use
502
47.4
1.00 (ref.)
Mediumc condom use
155
57.4
1.49 (1.04 – 2.15)
*
Highd condom use
573
49.4
1.07 (0.84 – 1.36)
Casual partner, any sex
Yes
2342
44.7
1.96 (1.67 – 2.32)
***
No
917
28.9
1.00 (ref.)
Casual partner, anal modality
Receptive only
404
43.6
0.76 (0.60 – 0.96)
*
Insertive only
426
42.4
0.73 (0.58 – 0.91)
**
Both insertive and receptive
1040
50.4
1.00 (ref.)
Casual partner, condom use
Casual partners, but no anal intercourse
454
33.9
0.95 (0.68 – 1.33)
Lowb condom use
227
35.2
1.00 (ref.)
Mediumc condom use
269
42.8
1.34 (0.93 – 1.94)
Highd condom use
1386
50.1
1.82 (1.36 – 2.44)
***
Knowledge and attitudes
“HIV cannot pass through an undamaged latex condom”
Knew that
2442
42.1
1.44 (1.23 – 1.69)
***
Wasn’t sure/didn’t know
894
33.9
1.00 (ref.)
“HIV/AIDS is a less serious threat than it used to be
because of new treatments”
Agree
673
36.4
1.00 (ref.)
Disagree
2659
40.8
1.26 (1.05 – 1.50)
*
“A man who knows he has HIV would tell me he was
positive before we had sex”
Agree
1500
35.5
1.00 (ref.)
Disagree
1819
43.8
1.43 (1.25 – 1.65)
***
“I would sometimes rather risk HIV transmission than
use a condom during anal sex”
Agree
445
39.6
1.00 (ref.)
Disagree
2869
40.2
1.04 (0.85 – 1.27)
“Condoms are OK as part of sex”
Agree
3159
40.4
1.00 (ref.)
Disagree
173
32.4
0.72 (0.52 – 1.00)
“I don’t like wearing condoms because they reduce
sensitivity”
Agree
1219
40.0
1.00 (ref.)
Disagree
2086
40.0
1.01 (0.87 – 1.16)
OR= adjusted odds ratio with 95% confidence interval (CI), reference group (ref.). Table omits missing
data. Rows indicating “no current regular partner” or “no casual partners” are excluded from those
variables where additional information is provided (e.g. regular partner type, relationship length, anal
modality, condom use)
* p<0.05, ** p<0.01, ***p<0.001
a
Pākehā = indigenous Māori term for European settlers/ethnicity; b “low” condom use refers to very rarely
or never using condoms; c “medium” condom use refers to using condoms about half the time; d “high”
condom use refers to always or almost always using condoms
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Table 2.2. Descriptive statistics and univariate analyses of potential collinear variables
with recent HIV testing of younger MSM in New Zealand
N

HIV
test %

Univariate OR
(95% CI)

p

Sexual health checkup or treatment a
Yes
1552
70.8
17.76 (14.81 – 21.31) ***
No
1755
12.5
1.00 (ref.)
Recent STIb diagnosis a
Yes
294
61.6
2.70 (2.11 – 3.46)
***
No
2975
38.0
1.00 (ref.)
Belief of own HIV status
Definitely positive
29
75.9
3.85 (1.63 – 9.07)
**
Probably positive
28
17.9
0.28 (0.11 – 0.74)
*
Probably negative
921
35.3
0.67 (0.57 – 0.79)
***
Definitely negative
2132
44.7
1.00 (ref.)
Don’t know
218
12.8
0.18 (0.12 – 0.28)
***
OR= adjusted odds ratio with 95% confidence interval (CI), reference group (ref.). Table omits missing
data.
* p<0.05, ** p<0.01, ***p<0.001
a
in the last 12 months. b STI = sexually transmitted infection
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Table 2.3. Factors associated with having an HIV test within 12 months of the survey
date among YMSM in New Zealand 2006, 2008, 2011 based on multivariate analyses
(n=2,908)
AOR (95% CI)
Demographics
Age (16-29 years old) (ref: AOR for each per year increase in age)
Recruitment site (ref: Fair day)
Gay bars
Sex-on-site venue
Internet dating sites
Identity (ref: gay)
Bisexual
Other
Ethnicity (ref: European/Pākehāe)
Māori
Pacific Islander
Asian
Other
Time spent with other gay men (ref: a little or none)
Some time or a lot of time
Sexual behavior in the last 6 months
Number of men sex partners (ref: one partner)
None
2-5
6-10
11-20
>20
Current regular partner, relationship length (ref: <6 months)
No current regular partner
6 months – 1 year
>1 – 2 years
3 or more years
Current regular partner, anal modality (ref: both receptive and insertive)
Receptive only
Insertive only
No current regular partner
Casual partner, condom use (ref: low condom use f)
No casual partners
Casual partners, but no anal intercourse
Medium condom use c
High condom use d

1.06 (1.03 – 1.08)

***

1.04 (0.66 – 1.64)
1.70 (0.94 – 3.08)
0.73 (0.60 – 0.89)

**

0.70 (0.57 – 0.86)
0.86 (0.59 – 1.24)

**

0.88 (0.68 -1.15)
0.61 (0.40 – 0.92)
0.71 (0.54 – 0.94)
1.15 (0.81 – 1.62)

*
*

1.44 (1.20 – 1.73)

***

0.67 (0.45 – 1.01)
1.73 (1.32 – 2.27)
1.82 (1.31 – 2.55)
3.13 (2.14 – 4.60)
2.30 (1.56 – 3.40)

***
***
***
***

0.55 (0.42 – 0.71)
1.69 (1.19 – 2.41)
0.88 (0.63 – 1.22)
0.50 (0.35 – 0.71)

***
**
***

0.76 (0.56 – 1.03)
0.61 (0.44 – 0.85)
0.55 (0.42 – 0.71)

**
***

1.03 (0.69 – 1.53)
1.05 (0.71 – 1.55)
1.16 (0.78 – 1.74)
1.51 (1.08 – 2.10)

*

Knowledge and attitudes
Knew “HIV cannot pass through an undamaged latex condom” (ref: did not
1.35 (1.12 – 1.62)
**
know or was unsure)
Disagreed “HIV/AIDS is a less serious threat than it used to be because of
1.27 (1.03 – 1.57)
*
new treatments” (ref: agreed)
Disagreed “A man who knows he has HIV would tell me he was positive
1.28 (1.09 – 1.51)
**
before we had sex” (ref: agreed)
AOR= adjusted odds ratio with 95% confidence interval (CI), reference group (Ref) Observations with
missing data on any variable excluded
* p<0.05, ** p<0.01, ***p<0.001 a Pākehā = indigenous Māori term for European settlers/ethnicity. b
“low” condom use refers to very rarely or never using condoms; c “medium” condom use refers to using
condoms about half the time; d “high” condom use refers to always or almost always using condoms
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Table 2.4. Factors associated with decreased odds (p<0.05) of having an HIV test within
12 months of the survey date among YMSM in New Zealand 2006, 2008, 2011
“HIV risk” factors that decreased odds of recent
HIV testing (<12 months)

•
•
•
•

Report only one male sex partner in last 6
months
Report no current regular partner, or a regular
partner of longer than 3 years
Having insertive-only anal intercourse with
regular partner in last 6 months
Report low condom use (very rarely or never)
during anal intercourse with casual partners in
last 6 months

“Health promotion” factors that decreased odds of
recent HIV testing (<12 months)

•

Younger age

•

Recruited from Internet dating sites

•

Self-identify as bisexual

•

Self-identify with Pacific or Asian ethnicities

•
•

Spend a little or no time with other gay men
Not know or be unsure that “HIV cannot pass
through an undamaged latex condom”
Agree “HIV/AIDS is a less serious threat than
it used to be because of new treatments”
Agree “a man who knows he has HIV would
tell me he was positive before we had sex”

•
•
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CHAPTER 3
Younger gay and bisexual men’s condom use with main regular sexual partner in
New Zealand
INTRODUCTION
Since the 2000s, there has been a global increase in HIV incidence and a
resurgence of other sexually transmitted infections (STIs) among gay, bisexual, and other
men who have sex with men (MSM) (1-6). Concern regarding the synergy of other STIs
and increased risk for HIV transmission and acquisition (7-9) is further heightened by
reports of multidrug resistant Neisseria gonorrhea (10,11). Condoms, if used consistently
and correctly, are an effective form of primary prevention for numerous STIs, including
HIV (12,13), and remain the leading tool for controlling spread among MSM.
Condom use behavior is complex and influenced by a variety of individual,
relational, situational, and structural factors, including social/sexual network and cultural
norms (14-26). Disaggregating findings by partner type, which acknowledges the
conditional nature of condom uptake, may help to understand better condom use
behavior. However, categorizing partner type is complicated by inconsistent use of
terminology, definitions, and indicators across HIV behavioral surveillance systems (27).
For example, United States’ National HIV Behavioral Surveillance classified a main
partner as “someone with whom the participant felt most committed” such as a
boyfriend, spouse, significant other, or life partner (28). However, New Zealand
surveillance classifies partner types based on the frequency of recent sexual contact,
using the term regular partner for any “men you’ve had sex with four or more times in
the last six month” and categorizing the main regular partner as “the one you’ve had the
most sex with” (29). Regular sexual partners play an important role in ongoing HIV
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transmission (30-32). Individuals report more sex acts, more receptive anal intercourse,
and lower condom use with these partners (19,33-35). While many men in these
relationships may use condoms initially, for others the intention to and use of condoms
tends to decline within three months (36,37). Further, some MSM with a main partner
report concurrent casual partners (38), and early condom use with such partners may
erode on subsequent encounters (39). Condom use therefore declines for some MSM with
increasing experiences of anal sex with a partner, regardless of partner type (35).
Less research has investigated condom use within regular partnerships by anal
modality (sometimes referred to as anal sex role or sexual position), that is, whether an
individual has receptive anal intercourse or insertive anal intercourse (19). Receptive anal
intercourse carries greater risk of HIV acquisition compared with insertive anal
intercourse (30,40,41), and there is some evidence to suggest that having both insertive
and receptive anal intercourse may increase with partner familiarity (42). Men who
indicate that they are “versatile” (having both insertive and receptive anal intercourse)
report lower condom use than men who are exclusively insertive or receptive (35,42). To
our knowledge, no published research has simultaneously explored condom use by anal
modality and different types of regular partners.
Younger MSM (YMSM, aged under 30) have been identified as a group at
increased risk for STI and HIV infection in Europe, North America, and Australia (4350). In New Zealand, YMSM reported the greatest increase in unprotected sex compared
with other age cohorts in 2002-2006 national HIV behavioral surveillance data (29). The
New Zealand AIDS Foundation’s HIV Prevention Plan targets an increase in condom use
rates for anal sex between men, with a particular focus on YMSM (51). However, no
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published quantitative research specifically focuses on factors related to condom use
among YMSM. Research in New Zealand, which has a relatively low prevalence HIV
epidemic concentrated among MSM, will contribute to international discourses
concerned with YMSM and condom use. We focus exclusively on younger MSM in
order to represent better the generational reality of younger gay and bisexual men who
have become sexually active in an era of highly active anti-retroviral therapy (HAART).
The aims of our study were two fold. First, we sought to determine the frequency
of condom use within types of main regular sexual partnerships during insertive and
receptive anal intercourse. Secondly, we investigated the demographic, relational,
behavioral, and cognitive (knowledge and attitudes) factors associated with condom use.
METHODS
Participants and procedures
A pooled sample of YMSM was created using the 2006, 2008, and 2011 rounds of
New Zealand’s behavioral HIV surveillance, comprised of data from the Gay Auckland
Period Sex Survey (GAPSS) and the Gay men’s Online Sex Survey (GOSS). Recruitment
for GAPSS occurred over one week in February at the Auckland “Big Gay Out”
community fair day, gay bars, and sex-on-site venues in Auckland. For the subsequent 24 weeks, participants were recruited from national dating websites for men seeking men
in New Zealand to complete GOSS. Individuals were eligible to participate if they selfidentified as male, reported sex with a man in the last five years, and were at least 16
years of age. Consenting participants completed an anonymous, self-administered, 5-12
minute questionnaire. Northern X Regional Ethics Committee granted ethical approval.
Younger MSM were defined as 16-29 years of age in accordance with the
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Commonwealth definition of youth (aged 15-29) and other previous research (52-54). To
avoid multiple entries from an individual who had responded in multiple years, a
participant’s earliest response was retained in the pooled sample by removing all
questionnaires from the data set where participants indicated that they had completed a
survey in a previous year.
Independent Variables
Participants completed an identical questionnaire for either GAPSS or GOSS,
which was developed in partnership by the University of Otago AIDS Epidemiology
Group and the community-based New Zealand AIDS Foundation. The majority of
questions focused on sexual behavior described as “any physical contact you felt was
sexual” in the last six months. Participants were asked whether or not they had sex with
any men or women and the number of male sexual partners. Participants provided
information about casual sex partners, those who they had sex with less than four times,
and/or regular sex partners, those who they had sex with four or more times. If they had
had a regular partner or partners they were asked to describe their relationship with him
or the man they had had the most sex with: the options offered were 1) boyfriend,
including “long-term lover, life partner, civil union partner”, and 2) fuckbuddy, including
“friend I have sex with”. They were then asked if they had anal intercourse with this
regular partner in the previous six months, and if so, they were separately asked how
frequently they used condoms during insertive and receptive anal intercourse. They were
also asked the length of their relationship with this partner.
Participants were asked about their HIV testing behavior, testing for other STIs,
and diagnosis and treatment of STIs over the past year. They also responded to various
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knowledge and attitudinal items related to HIV, sexual health and condoms, as well as
sociodemographic information such as age, sexual identity, ethnicity, education, and time
spent with other gay men.
Dependent Variables
Condom use frequency over the past six months was collected on a 5-point
ordinal scale: always, almost always, about half the time, rarely or never. This was
collected for each modality of anal intercourse participants reported engaging in with
their main regular partner. Those who responded were combined to create a three-level
outcome: high condom use (always/almost always), medium condom use (about half the
time), and low condom use (very rarely/never). This study investigated condom use
(high, medium, and low) within four scenarios based on partner type and anal modality:
insertive with boyfriend, receptive with boyfriend, insertive with fuckbuddy, and
receptive with fuckbuddy.
Data analysis
All statistical analyses were completed using StataSE 11.2. Chi-square tests of
independence were used to determine if anal intercourse differed by regular partner type.
Demographic, behavioral, relationship, and cognitive factors were regressed onto a threelevel condom use outcome, using low condom use as the referent, in four different
models (one for each regular partner type and anal modality combination) using
multinomial logistic regression. Multivariate models were built manually using a
backward-stepwise approach in order to assess for confounding. Independent variables
that were significant based on univariate analyses (p<0.20) were entered in a multivariate
model and retained if p<0.05. Non-significant (p≥0.05) likelihood ratio tests were used to
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confirm removal of a variable. Independent variables that confounded another
relationship, assessed by a greater than 20% change in the coefficient between inclusion
and exclusion of the potential confounding variable, were forced into the model. Final
relative risk ratios (RRR) are presented with 95% confidence intervals, which are the
parameter estimate produced in multinomial logistic regression. The relative risk ratio is
a measure of association that expresses the degree of change in the relative risk for one
level of the dependent variable (high or medium condom use) relative to its referent level
(low condom use).
RESULTS
The 2006, 2008, and 2011 rounds of the Gay Auckland Periodic Sex Survey and
the Gay men’s Online Sex Survey yielded a pooled sample of 3387 YMSM for analysis,
of whom 1420 (41.9%) reported a main regular partner. Of these, 199 were excluded as
they either did not classify their regular partner as a boyfriend or fuckbuddy (n=36), had
not had anal intercourse in the previous six months (n=151), or did not provide condom
use data (n=12). The proportion of YMSM reporting anal intercourse did not differ by
partner type: 90.5% with boyfriends, 88.4% with fuckbuddies (χ2=1.63, p=0.20). The
size, anal modality, and prevalence of high condom use among the 1221 YMSM included
in the current analyses are shown in Table 3.1. Over half (59.5%) described their main
regular partner as a boyfriend with the remainder (40.5%) as a fuckbuddy. Those with a
boyfriend were more likely to report being both insertive and receptive during anal
intercourse (64.7%) compared with those with a fuckbuddy (56.4%) (χ2=8.90, p=0.01);
similar proportions of those with a boyfriend reported only insertive and only receptive
anal intercourse (16.1% and 19.2% respectively), as did those with a fuckbuddy (20.8%

63

and 22.8%). The prevalence of high condom use was similar during insertive and
receptive anal intercourse with a boyfriend (37.5% and 35.8% respectively) and with a
fuckbuddy (59.4% and 59.2% respectively), although higher with the latter partner type.
The demographic, relational, behavioral, and cognitive characteristics of the
overall sample are shown the first two columns of Table 3.2. The mean age was 23.4
years old (SD=3.54). Fifteen men (1.3%) reported being diagnosed HIV-positive. The
prevalence of high condom use and univariate associations between low and high
condom use, separated by partner type and anal modality, are provided in the latter four
columns of Table 3.2.
Four multivariate multinomial logistic regression models shown in Table 3.3,
each representing a unique combination of partner type and anal modality, document the
associations between condom use (high and then medium use compared with low) and
demographic, behavioral, relational, and cognitive factors. Generalized patterns of the
main findings are summarized in Table 3.4. Factors associated with condom use with a
main regular partner irrespective of partner type will be discussed first, followed by
factors associated only with boyfriend-type partners and then factors associated only with
fuckbuddy-type partners. Consideration to anal modality is provided where relevant.
Three factors, high condom use with casual partners, shorter relationship length
with main partner, and positive condom-related attitudes, were associated with increased
condom use for all main partner types and anal modalities. First, there was a positive
association between main regular partner condom use and casual partner condom use.
YMSM who reported high condom use with casual partners were more likely to report
higher condom use with their main regular partner compared with YMSM who reported
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no casual partners or no anal intercourse with them. However, YMSM who reported low
condom use with casual partners were more likely to report lower condom use with their
main regular partner than YMSM who reported high condom use with casual partners.
Second, there was a negative association between main partner condom use and
relationship length. Regardless of partner type, YMSM with a relationship longer than
one year were less likely to report high condom use with their main partner compared
with those who were in a relationship for less than six months. With a boyfriend, medium
condom use was less likely within longer relationships, however this difference was not
observed with a fuckbuddy. Third, supportive attitudes about condoms, mainly with
respect to condom sensitivity, were positively associated with condom use.
There were two factors that were only significant with a boyfriend-type partner,
irrespective of anal modality: sexual identity and number of other regular partners. First,
bisexual identified men compared with gay identified men were more likely to use
condoms; the strength of association was greater for insertive compared with receptive
anal intercourse. Second, men who reported at least four other regular partners were
significantly less likely to report high condom use with their boyfriend. Anal modality
with a boyfriend was also associated with condom use. Men who only have insertive anal
intercourse with their boyfriend were more likely to report high condom use that those
who were versatile. For certain anal modalities with boyfriend, age and HIV/STI status
were also associated with condom use. Age was negatively associated with condom use
during receptive anal intercourse with a boyfriend. Also during receptive anal intercourse
with a boyfriend, YMSM who believed they were “probably” or “definitely” HIVpositive were more likely to report high condom compared with YMSM who were
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“definitely” HIV-negative. During insertive anal intercourse, men diagnosed with an STI
in the past year were less likely to have reported high condom use with their boyfriend.
With a fuckbuddy, associations with condom use varied by anal modality. First,
compared with European/Pākehā men, Asian men were less likely to report high condom
use during insertive anal intercourse. Second, compared with men recruited from inperson community venues, men recruited from Internet dating sites were less likely to
report high or medium condom use during receptive anal intercourse.
Anal intercourse modality with casual partners was also associated with main
regular partner condom use, which differed depending on main partner anal modality and
type. During insertive anal intercourse with a boyfriend, compared with men who were
versatile with casual partners, men who only had insertive anal intercourse with casual
partners were less likely to report high condom use with their boyfriend. During receptive
anal intercourse with a fuckbuddy, compared with men who were versatile with casual
partners, men who only had receptive anal intercourse with casual partners were less
likely to report medium condom with their fuckbuddy.
DISCUSSION
We believe this is the first study to determine the prevalence of and factors
associated with frequency of condom use according to modality of anal intercourse
(insertive and/or receptive) with two types of main regular partners (boyfriend or
fuckbuddy) among younger gay, bisexual, and other men who have sex with men
(YMSM). Factors associated with condom use were more similar by partner type than by
modality. However, for all main partner types and anal modalities, high condom use with
casual partners, shorter relationship length with main partner, and positive condom-
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related attitudes, were associated with increased condom use. Most significant is the
finding that main partner condom use was positively associated with casual partner
condom use. YMSM who reported high condom use with their casual partners also
reported high condom use with their main regular partner and those who reported low
condom use with casual partners also reported low condom use their main regular
partner, even after controlling for all other demographic, behavioral, relationship, and
cognitive factors. The current findings contradict previous research and presumptions of
strategically deployed condom use (55-57) and support recent findings that indicate the
challenge in negotiating sexual experiences (58) and maintaining sexual agreements (26)
between partners.
Most papers investigating factors associated with condom use are limited to one
outcome (e.g., any unprotected anal intercourse) and one partner type; the current study,
however, presents essentially four analyses by main regular partner type and anal
modality with multi-level, frequency-based outcome measures (low, medium and high
condom use) through the use of multinomial logistic regression. Few published studies
have used multi-level outcomes to investigate frequency of condom use among MSM
(34,55) and while analyzing condom use data dichotomously (e.g., any unprotected anal
intercourse versus none) may be substantially simpler, our findings demonstrate that this
may overshadow important behavioral nuance such as partner type and anal modality,
particularly reporting both insertive and receptive anal intercourse with a partner. The
data for these analyses are drawn from an established behavioral surveillance program
and pooled across three years to increase sample size and statistical power in order to
specifically investigate younger MSM’s condom use separated by main partner type and
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anal modality, which recognizes that decisions about sex and safer sex occur within these
contexts. Community venue and Internet-based sampling was used, rather than clinicbased studies or samples drawn solely from offline or online venues. A frequency-based
definition was used to define “regular partner(s)”, which were further divided into
boyfriend-type and fuckbuddy-type partners. While our analyses stratified by insertive
and receptive anal modality, consideration to “versatility”, reporting both insertive and
receptive anal intercourse was also included with both regular and casual partners. Crosssectional data limit the ability to determine how condom use changes over time within a
particular relationship and what factors influence decisions to initiate, continue, or cease
using condoms. Data on YMSM’s condom use with regular partners other than their main
current partner was not collected; information about other regular partners would have
allowed for a more accurate assessment of condom use. Brief, anonymous, selfcompleted questionnaires exclude, for example, information on partner-level
characteristics such as age relative to respondent, event-level factors such as venue and
substance use, and socio-structural factors such as social support.
Significant factors associated with condom use were more strongly patterned by
type of partner than anal modality. YMSM were more likely to report that their main
regular partner was a boyfriend than a fuckbuddy. Regardless of whether during insertive
or receptive during anal intercourse, high condom use (always or almost always) in the
previous six months was almost twice as common with fuckbuddies (59.4% and 59.2%)
than with boyfriends (37.5% and 35.8%). The current study contributes additional
evidence and nuance to previous literature indicating differences by main partner type
(20,35), and is consistent with previous findings that condom use is less common in
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relationships that are considered more romantic/intimate (boyfriend versus fuckbuddy)
(15,36,37). As has been previously found, condom use with a boyfriend lessened after
one year in the relationship (19,36). However, condom use with a fuckbuddy continued
with at least medium use irrespective of relationship length.
The only attitude measures associated with condom use were condom comfort
and condom acceptability; other attitude measures such as prevention of, disclosure
about, and concern for HIV were not related to condom use. Previous research has
indicated that attitudes towards condom comfort are important in YMSM’s intention to
use condoms with casual partners (17), but these intentions may not hold for sex with a
main partner. In the latter case, relationship contexts of trust, commitment and comfort
may prevail (15,36,37). Given that attitudes are potentially modifiable via health
promotion, additional measures related to condom use, such as pleasure, stigma, and
negotiation as found in the UCLA multidimensional condom attitudes scale, are
important to consider in future research (17,52).
Condom use differed mainly between YMSM who were insertive-only compared
with YMSM who were both insertive and receptive, contrasting with previous research
where condom use was less likely during receptive anal intercourse, although that
research did not stratify by partner type (19). For a person who is HIV-negative, receptive
anal intercourse poses a greater risk for HIV acquisition than insertive anal intercourse
(30,40,41) and this study highlights a potential difference between exclusively insertive
YMSM and those ever reporting receptive anal sex. For example, YMSM who only had
insertive anal intercourse with their boyfriend were more likely to report high condom
use with their boyfriend compared with YMSM who had both insertive and receptive
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anal intercourse with their boyfriend. However, YMSM who reported low condom use
during insertive anal intercourse with a boyfriend were more likely to report only having
had insertive anal intercourse with casual partners. This behavior may indicate use of
“strategic positioning” for risk reduction, irrespective of condom use. The capacity and
role of the insertive versus receptive partner in determining condom use differs for
YMSM. Previous qualitative research with Black and Latino YMSM in the United States
found that while YMSM agreed receptive anal intercourse was more risky than insertive
anal intercourse, the insertive partner still determined condom use (16).
Similar to many previous studies of MSM (19,21,25,34,42), most demographic
variables were not associated with condom use among these YMSM participants.
However, bisexual identity was associated with higher use and older age was associated
with lower use. The latter was true even after controlling for main partner relationship
length as suggested by previous research in United States (24). While some international
research has identified significant racial differences amongst YMSM (34,59), selfidentified ethnicity was not a significant predictor of main regular partner condom use for
these YMSM in New Zealand. Though qualitative research with Black and Latino
YMSM in the United States indicated that the older partner determined condom use (16),
further within-group analysis by race/ethnicity is needed to understand better behavioral
risk and health promotion needs.
Implications and Future Research
Condoms remain a leading primary prevention tool for sexually active MSM. The
main implication of this research for HIV and other STI prevention is that the proportion
of YMSM using condoms at high levels with their main regular partner is lower than in
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casual contexts. We found high condom use was only reported with 35% of boyfriends
and 60% of fuckbuddies having anal intercourse. Given the vast majority of these YMSM
report being HIV-negative (98.7%), and that some men report low condom use with both
casual and main partners, HIV could spread quickly if introduced into low-condom using
sexual networks. One-fifth of these YMSM reported at least ten other sexual partners in
the six months prior to survey in addition to at least one main regular partner. Primary
prevention efforts interested in maintaining an HIV-negative status must focus on
increasing condom use in addition to appropriate public health services (60). Tailored
counseling and public health messaging can be effective at reducing risk among YMSM
(59) and may benefit from inclusion of the main partner (15,56,61), particularly as it
relates to condom use and negotiation of extra-relational sex (23,26,37,39).
There is growing evidence on condom use errors and difficulties (12,13,62,63),
which may help inform strategies to increase sexual pleasure, given negative attitudes or
stereotypes that condoms induce insensitivity. This may partly explain and address
YMSM who report low condom use with both their main regular and casual partners.
Future epidemiologic research should embrace the complexity of condom use behavior
by employing more nuanced and advanced statistical methods. Investigations that
account for the simultaneity of partner type, anal modality, and intra- and extra-relational
sex may better inform future condom use promotion efforts.
Communication between partners about condom use is important (22), but in
previous research almost half of MSM did not discuss having unprotected anal
intercourse before it occurred (36). Education and support for condom use discussion and
negotiation between main partners should be provided with consideration to anal
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modality, such as the increased vulnerability of the receptive anal intercourse partner.
Further, health promotion workers and clinicians must understand and recognize the
importance of relationship factors among these YMSM, such as power differentials
between partners as well as love and trust. Health promotion programs, educators, and
clinicians must work to change motivations to increase condom use within more intimate
or committed relationships. More broadly, in order to increase regular partner condom
use, sexual scripts that equate condom use with HIV/STI risk and infidelity/nonmonogamy (57,64), which negate their use with these partners, must be changed to be
associated with love, trust, and intimacy.
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Table 3.1. Sample size, anal modality and high condom use by partner type among YMSM in New Zealand who have anal intercourse
with their main regular partner 2006, 2008, and 2011 (N=1,221)
Boyfriend
Fuckbuddy
n (%)
n (%)
Sample size
726 (59.5)
495 (40.5)
Anal modality
Insertive-only
117 (16.1)
103 (20.8)
Receptive-only
139 (19.2)
113 (22.8)
Verstatile (both insertive and receptive)
470 (64.7)
279 (56.4)
High condom use
During insertive anal intercourse
220 (37.5)
227 (59.4)
During receptive anal intercourse
218 (35.8)
232 (59.2)

81

Table 3.2. Descriptive statistics of overall sample and high condom use prevalence by partner type and anal intercourse modality
among YMSM in New Zealand who have anal intercourse with their main regular partner 2006, 2008, 2011 (N=1,221)
Overall sample
size, n (%)
Boyfriend Insertive
n=587

Boyfriend Receptive
n=609

Fuckbuddy Insertive
n=382

Fuckbuddy Receptive
n=392

445 (36.5%)
776 (63.6%)

99 (35.6%)
121 (39.2%)

102 (34.2%)
116 (37.3%)

63 (78.8%)
164 (54.3%)***

67 (84.8%)
165 (52.7%)***

919 (75.4%)
237 (19.4%)
63 (5.2%)

179 (35.4%)
33 (51.6%)**
7 (43.8%)

183 (34.4%)
27 (46.6%)*
7 (38.9%)

128 (61.5%)
87 (63.5%)
11 (30.56)***

148 (62.7%)
71 (58.2%)
12 (36.4%)***

837 (69.0%)
138 (11.4%)
64 (5.3%)
97 (8.0%)
77 (6.4%)

158 (37.3%)
21 (45.7%)
7 (31.8%)
17 (34.7%)
16 (38.1%)

155 (35.9%)
28 (51.9%)*
7 (28.0%)
13 (25.0%)
14 (33.3%)

146 (57.5%)
40 (67.8%)
12 (44.4%)
12 (60.0%)
17 (89.5%)*

153 (58.9%)
33 (64.5%)
14 (53.9%)
18 (62.1%)
13 (61.9%)

794 (65.3%)
419 (34.7%)

137 (39.4%)
82 (35.3%)

127 (35.4%)
89 (36.9%)

158 (57.3%)
66 (64.1%)*

154 (55.4%)
75 (67.6%)**

306 (25.4%)
899 (74.6%)

38 (41.3%)
180 (36.7%)

37 (41.6%)
176 (34.4%)

97 (66.0%)
129 (56.6%)

81 (58.7%)
149 (60.6%)

661 (54.9%)
542 (45.1%)

112 (36.5%)
106 (38.7%)

116 (35.6%)
100 (36.4%)

145 (63.0%)
74 (51.8%)*

149 (62.3%)
79 (53.0%)

129 (10.9%)
1058 (89.1%)

11 (20.4%)
201 (39.0%)**

11 (20.0%)
201 (37.5%)*

20 (37.7%)
201 (62.8%)**

21 (39.6%)
205 (61.9%)**

617 (50.9%)
594 (49.1%)

105 (36.2%)
115 (39.5%)

110 (35.5%)
108 (36.9%)

112 (61.2%)
113 (57.7%)

123 (63.1%)
108 (55.4%)

31 (2.6%)
303 (25.0%)
807 (66.7%)
69 (5.7%)

4 (40.0%)
52 (43.0%)
154 (36.0%)
7 (38.9%)

5 (55.6%)
60 (42.9%)*
145 (33.9%)
6 (26.1%)

2 (11.8%)***
66 (60.6%)*
144 (66.4%)
14 (36.8%)***

2 (11.1%)***
62 (61.4%)
157 (66.2%)
11 (30.6%)***

205 (16.9%)
1009 (83.1%)

28 (53.9%)
191 (35.8%)*

28 (54.9%)
189 (33.9%)**

73 (56.6%)
151 (60.6%)

62 (55.4%)
166 (60.4%)

332 (27.5%)

84 (33.6%)

82 (32.5%)

18 (62.1%)

13 (56.5%)

N=1221
Demographics
Recruitment site
In-person (fair day, bars, saunas) – REF
Online dating sites
Identity
Gay – REF
Bisexual
Other
Ethnicity
NZ European/Pākehā – REF
Māori
Pacific
Asian
Other
Education
Less than tertiary - REF
At least some tertiary
Time spent with other gay men
Little or none
Some or a lot
Sexual Behavior
Recent sexual health testing/treatment (<1 year)
Yes
No
Recent diagnosis for any STI (<1 year)
Yes
No
Recent HIV test (<1 year)
Yes
No
Belief of own HIV status
Probably or Definitely Positive
Probably Negative
Definitely Negative - REF
Don’t Know
Sex with woman (<6m)
Yes
No
Number of men as sex partners (<6m)
One - REF

High condom use prevalence, n (%)
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2-5
6-10
11-20
>20
Number of regular partners (<6m)
One - REF
Two
3-4
5+
Main partner relationship length
Less than 6 months - REF
6 months – 1 year
>1 – 2 years
3 or more years
Main partner anal intercourse modality (<6m)
Receptive only
Insertive only
Both insertive and receptive - REF
Casual partner sex, any (<6m)
Yes
No
Casual partner anal intercourse modality (<6m)
No casual partners
Casual partners, no anal intercourse
Receptive only
Insertive only
Both insertive and receptive - REF
Casual partner condom use (<6m)
No casual partners
Casual partners, but no anal intercourse
High condom use - REF
Medium condom use
Low condom use
Knowledge and attitudes
“HIV cannot pass through an undamaged latex
condom”
Knew that
Wasn’t sure/didn’t know
“HIV/AIDS is less serious threat than it used to be
because of new treatments”
Agree/Strongly Agree
Disagree/Strongly Disagree
“A man who knows he has HIV would tell me he
was positive before we had sex”
Agree/Strongly Agree
Disagree/Strongly Disagree
“I would sometimes rather risk HIV transmission

463 (38.3%)
173 (14.3%)
126 (10.4%)
115 (9.5%)

92 (43.6%)*
25 (36.8%)
15 (45.5%)
2 (9.5%)*

91 (40.8%)*
23 (33.3%)
14 (41.2%)
5 (20.0%)

92 (68.2%)
41 (61.2%)
41 (56.2%)
32 (43.2%)

100 (64.9%)
42 (61.8%)
40 (58.8%)
34 (44.7%)

664 (54.6%)
263 (21.6%)
169 (13.9%)
120 (9.9%)

154 (35.7%)
49 (48.0%)**
13 (38.2%)
3 (17.7%)

148 (33.1%)
52 (50.0%)***
13 (36.1%)
4 (21.1%)

59 (64.8%)
79 (77.5%)*
52 (49.5%)
36 (43.4%)*

60 (61.2%)
77 (72.0%)
59 (56.7%)
36 (43.4%)*

462 (37.9%)
233 (19.1%)
276 (22.7%)
247 (20.3%)

93 (56.0%)
44 (44.4%)*
45 (25.7%)***
38 (26.2%)***

92 (51.1%)
42 (40.4%)*
47 (28.1%)***
37 (23.9%)***

119 (61.7%)
59 (62.8%)
28 (56.0%)
21 (46.7%)*

112 (60.2%)
59 (62.1%)
40 (65.6%)
21 (42.0%)**

252 (20.6%)
220 (18.0%)
749 (61.3%)

N/A
56 (47.9%)*
164 (34.9%)

58 (41.7%)
N/A
160 (34.0%)

N/A
66 (64.1%)
161 (57.7%)

72 (63.7%)
N/A
160 (57.4%)

871 (72.2%)
336 (27.8%)

119 (36.7%)
97 (37.7%)

123 (35.3%)
92 (35.9%)

208 (58.9%)
16 (66.7%)

209 (58.2%)
18 (66.7%)

336 (27.5%)
119 (9.8%)
150 (12.3%)
166 (13.6%)
450 (36.9%)

97 (37.7%)
22 (36.1%)
13 (36.1%)
20 (29.9%)
68 (41.0%)

92 (35.9%)
21 (35.6%)
26 (35.6%)
9 (20.5%)
70 (39.6%)

16 (66.7%)
16 (61.5%)
12 (63.2%)
66 (70.2%)
117 (53.4%)

18 (66.7%)
18 (64.3%)
44 (61.11)
18 (78.3%)
124 (55.4%)

336 (27.5%)
119 (9.8%)
509 (41.7%)
139 (11.4%)
118 (9.7%)

97 (37.7%)*
22 (36.1%)
90 (47.4%)
10 (27.0%)
1 (2.4%)***

92 (35.9%)*
21 (35.6%)
95 (46.1%)
10 (24.4%)*
0 (0.0%)

16 (66.7%)**
16 (61.5%)**
117 (85.5%)
16 (22.2%)***
2 (3.8%)***

18 (66.7%)**
18 (64.3%)***
176 (84.6%)
18 (25.4%)***
2 (3.5%)***

926 (75.7%)
297 (24.3%)

176 (38.0%)
43 (35.3%)

171 (36.0%)
46 (34.85%)

163 (62.5%)
62 (52.1%)

172 (61.0%)
59 (54.1%)

257 (21.05%)
964 (78.95%)

40 (33.3%)
179 (38.7%)

42 (33.9%)
175 (36.4%)

44 (47.3%)
182 (63.4%)**

41 (44.6%)
190 (63.8%)**

540 (44.4%)
677 (55.6%)

96 (38.7%)
122 (36.3%)

101 (38.3%)
116 (33.8%)

103 (56.3%)
120 (62.5%)

103 (56.0%)
126 (62.4%)*
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than use a condom during anal sex”
Agree/Strongly Agree
Disagree/Strongly Disagree
“Condoms are OK as part sex”
Agree/Strongly Agree
Disagree/Strongly Disagree
“I don’t like wearing condoms because they reduce
sensitivity”
Agree/Strongly Agree
Disagree/Strongly Disagree

187 (15.4%)
1030 (84.6%)

14 (24.6%)
201 (38.8%)*

15 (20.8%)
202 (38.0%)**

21 (25.0%)
206 (69.4%)***

19 (23.8%)
212 (68.4%)***

1146 (93.7%)
77 (6.3%)

212 (38.0%)
5 (19.2%)

212 (36.4%)
4 (16.0%)*

217 (64.4%)
9 (20.5%)***

228 (64.8%)
4 (10.0%)***

510 (41.9%)
707 (58.1%)

49 (21.0%)
169 (48.2%)***

44 (19.0%)
171 (45.8%)***

75 (39.3%)
150 (82.0%)***

74 (40.2%)
155 (75.6%)***

Significant within column, within category differences indicated as follows; * p<0.05, ** p<0.01, ***p<0.001 based on univariate analyses. Medium level
condom users are excluded for the univariate analyses (high condom use versus low condom use) by partner type and anal modality.
REF= referent category; <6m= in the last 6 months from time of survey; N/A= not applicable; STI= sexually transmitted infection; HIV= Human
Immunodeficiency Virus; “low” condom use refers to very rarely or never using condoms; “medium” condom use refers to using condoms about half the time;
“high” condom use refers to always or almost always using condoms
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Table 3.3. Factors associated with high and then medium condom use compared with low condom use within 6 months of the survey date among YMSM in New
Zealand 2006, 2008, 2011 based on four individual multivariate, multinomial logistic regression models by type of regular partner and anal intercourse modality

High condom use

Boyfriend Insertive
RRR (95%CI)
Demographics
Age (per year)
Recruitment site (ref: In-person at fair day, bars, and saunas)
Online dating sites
Identity (ref: gay)
Bisexual
Other
Ethnicity (ref: NZ European/Pākehā)
Māori
Pacific Islander
Asian
Other
Sexual health and behaviors in <6m
Belief of own HIV status (ref: definitely negative)
Probably or Definitely Positive
Probably Negative
Don’t Know
Recent diagnosis of any STI in <12 months (ref: yes)
No
Number of regular partners (ref: one partner)
Two
3-4
5+
Main partner relationship length (ref: <6 months)
6 months – 1 year
>1 – 2 years
3 or more years
Main partner anal modality (ref: versatile / both)
Receptive only
Insertive only
Casual partners and condom use (ref: high condom use)
No casual partners
Casual partners, but no anal intercourse
Medium condom use (about half the time)
Low condom use (almost always or always)
Casual partner anal modality (ref: versatile / both)
Receptive only
Insertive only
Attitudes
Disagreed that “condoms are OK as part of sex” versus agreed
Disagreed that “I don’t like wearing condoms because they reduce
sensitivity” versus agreed

Boyfriend Receptive
RRR (95%CI)

Fuckbuddy Insertive
RRR (95%CI)

Fuckbuddy Receptive
RRR (95%CI)

0.90 (0.85, 0.97)**
0.12 (0.04, 0.36)***
4.38 (2.08, 9.20)***
0.99 (0.27, 3.58)

2.76 (1.31, 5.81)**
1.21 (0.35, 4.25)
0.97 (0.33, 2.85)
1.76 (0.30, 10.34)
0.13 (0.03, 0.55)**
10.66 (0.94, 120.88)

17.37 (1.61, 187.18)*
1.58 (0.96, 2.61)
0.78 (0.21, 2.85)
3.08 (1.30, 7.29)*
1.28 (0.68, 2.39)
1.54 (0.57, 4.16)
0.16 (0.03, 0.75)*

2.34 (1.26, 4.36)**
1.59 (0.60, 4.23)
0.19 (0.04, 0.88)*

0.60 (0.32, 1.14)
0.23 (0.13, 0.42)***
0.22 (0.12, 0.40)***

0.68 (0.36, 1.29)
0.31 (0.17, 0.56)***
0.26 (0.14, 0.49)***

1.19 (0.45, 3.14)
0.27 (0.09, 0.77)*
0.36 (0.11, 1.17)

1.44 (0.58, 3.57)
0.78 (0.30, 2.03)
0.24 (0.09, 0.65)**

0.88 (0.54, 1.45)
0.61 (0.29, 1.29)
0.40 (0.15, 1.05)
No Observations

0.17 (0.05, 0.59)**
0.14 (0.04, 0.51)**
0.03 (0.01, 0.09)***
0.002(0.0004, 0.01)***

0.19 (0.06, 0.62)**
0.07 (0.02, 0.22)***
0.05 (0.02, 0.12)***
0.004 (0.001, 0.02)***

N/A
1.96 (1.15, 3.36)*
0.53 (0.30, 0.95)*
0.41 (0.18, 0.92)*
0.65 (0.25, 1.70)
0.02 (0.003, 0.19)***
0.81 (0.32, 2.01)
0.42 (0.19, 0.95)*

0.82 (0.33, 2.03)
11.96 (0.99, 144.39)
0.13 (0.03, 0.52)**

5.28 (3.27, 8.52)***
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5.21 (3.23, 8.41)***

6.94 (3.04, 15.85)***

Medium condom use

Demographics
Age (per year)
Recruitment site (ref: fair day, bars, or sex-on-site venues)
Online dating sites
Identity (ref: gay)
Bisexual
Other
Ethnicity (ref: NZ European/Pākehā)
Māori
Pacific Islander
Asian
Other
Sexual health and behaviors in <6m
Belief of own HIV status (ref: definitely negative)
Probably or Definitely Positive
Probably Negative
Don’t Know
Recent diagnosis of any STI in <12 months (ref: yes)
No
Number of regular partners (ref: one partner)
Two
3-4
5+
Main partner relationship length (ref: <6 months)
6 months – 1 year
>1 – 2 years
3 or more years
Main partner anal modality (ref: versatile / both)
Receptive only
Insertive only
Casual partners and condom use (ref: high condom use)
No casual partners
Casual partners, but no anal intercourse
Medium condom use (about half the time)
Low condom use (almost always or always)
Casual partner anal modality (ref: versatile / both)
Receptive only
Insertive only
Attitudes
Disagreed that “condoms are OK as part of sex” versus agreed
Disagreed that “I don’t like wearing condoms because they reduce
sensitivity” versus agreed

0.88 (0.80, 0.98)*
0.24 (0.06, 0.97)*
7.91 (3.11,20.11)***
1.87 (0.32, 10.81)

3.11 (1.22, 7.93)*
2.31 (0.50, 10.67)
0.41 (0.11, 1.57)
2.87 (0.55, 14.84)
0.32 (0.05, 2.09)
1.11 (0.06, 22.33)

No Observations
1.54 (0.74, 3.22)
2.62 (0.57, 12.13)
1.86 (0.50,6.92)
1.94 (0.75,5.02)
2.67 (0.71, 10.02)
0.52 (0.05, 5.03)

1.67 (0.68, 4.14)
3.47 (1.11, 10.86)*
0.19 (0.02, 2.00)

0.50 (0.17,1.51)
0.57 (0.24,1.36)
0.30 (0.11,0.81)*

0.49 (0.20, 1.24)
0.40 (0.18, 0.92)*
0.23 (0.09, 0.64)**

0.78 (0.28, 2.17)
0.30 (0.09, 1.001)
0.33 (0.10, 1.12)

1.12 (0.41, 3.07)
0.43 (0.12, 1.49)
0.35 (0.10, 1.21)

1.62 (0.75, 3.53)
0.89 (0.28, 2.88)
1.43 (0.45, 4.51)
0.08 (0.01, 0.73)*

0.31 (0.05, 1.90)
0.31 (0.06, 1.60)
0.79 (0.30, 2.08)
0.02 (0.004, 0.11)***

0.11 (0.01, 1.03)
0.04 (0.004, 0.46)**
0.93 (0.35, 2.45)
0.08 (0.02, 0.33)***

N/A
0.95 (0.39,2.28)
1.59 (0.58, 4.35)
1.16 (0.21, 4.33)
1.49 (0.44,5.05)
0.10 (0.01, 0.91)*
1.46 (0.32, 6.65)
2.44 (0.77, 7.75)

0.22 (0.06, 0.78)*
7.87 (0.68, 90.70)
0.16 (0.03, 0.79)*

2.27 (1.12, 4.59)*

1.88 (0.98, 3.61)

0.96 (0.37, 2.48)

Significant within column, within category differences indicated as follows; * p<0.05; ** p<0.01; ***p<0.001; RRR= relative risk ratio; CI= confidence interval; N/A= not applicable; <6m= in the last 6
months from time of survey; STI= sexually transmitted infection; HIV= Human Immunodeficiency Virus; SOS = Sex-on-site venue; “low” condom use refers to very rarely or never using condoms;
“medium” condom use refers to using condoms about half the time; “high” condom use refers to always or almost always using condoms
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Table 3.4. Factors associated with high and then medium condom use compared with low condom use within 6 months of the survey date among YMSM in New
Zealand 2006, 2008, 2011 based on four individual multivariate, multinomial logistic regression models by type of regular partner and anal intercourse modality

Factors associated with
INCREASED condom use…
…with a boyfriend
or a fuckbuddy
(among all main
regular partners)

•
•
•

More frequent condom use with
casual partners
Relationship length less than 6
months
Positive attitudes regarding
condoms

Factors associated with
DECREASED condom use…
•

•
•

…with a boyfriend
(not a fuckbuddy)

•
•
•

•
•

•
…with a fuckbuddy
(not a boyfriend)

•

•

Bisexual identity (versus gay)
Only one regular partner (versus at
least five)
Insertive only anal intercourse
(versus both insertive and
receptive)
Younger age only for receptive
anal intercourse only
Belief of being HIV-positive
(versus belief of being “definitely”
HIV-negative) only for receptive
anal intercourse
No STI diagnosis in the past year
only for insertive anal intercourse

•
•

European ethnicity only for
insertive anal intercourse (versus
Asian)
In-person recruitment only for
receptive anal intercourse (versus
online)

•

•
•
•

•

•

Less frequent condom use with
casual partners, no anal intercourse
with casual partners, or no casual
partners
Relationship length greater than
one year
Negative attitudes regarding
condoms
Gay identity (versus bisexual)
At least five regular partners
(versus one)
Versatile anal modality (versus
insertive-only)
Older age only for receptive anal
intercourse only
Belief of being “definitely” HIVnegative (versus HIV-positive)
only for receptive anal intercourse
An STI diagnosis in the past year
only for insertive anal intercourse

Asian ethnicity only for insertive
anal intercourse (versus European)
Online recruitment only for
receptive anal intercourse (versus
in-person)
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CHAPTER 4
Condom use during anal intercourse with casual partners by younger gay and
bisexual men in New Zealand
INTRODUCTION
HIV incidence among gay men and other men who have sex with men (MSM) has
remained steady or increased in many Western industrial countries since the early 2000s
(1-3). Condoms remain an effective HIV prevention tool for MSM (4,5), and, unlike HIV
screening and antiretroviral treatment (ART), also offer protection against a range of
other sexually transmitted infections (STIs) (6-9). Condoms also ameliorate the role of
undiagnosed acute HIV infection in transmission between MSM (10-11). Promotion of
condoms therefore remains a mainstay of HIV and STI control efforts (12), but these
programmes must be informed by evidence of uptake and address disparities in use.
Condom use has evolved with changing generational contexts for MSM (13-15).
Younger gay and bisexual men, those aged under 30, have grown up and come out in an
era of effective HIV treatment (HAART), as well as increased sexual, marital, and
parental rights (16) and opportunities, particularly through new online platforms and
social media (17). At the same time, the increase in HIV incidence among younger men
who have sex with men (YMSM) is higher than that in older MSM in several Western
countries (17-20), a reflection both of risky behaviour (21-24) and greater susceptibility
to infection due to lower HIV prevalence. While condom use with casual partners is more
likely than with other partner types (25), increased familiarity with a casual partner is
associated with decreased condom use (22,26).
Condom use research with YMSM should consider anal modality given that 1824 year old YMSM were the most likely age group to report receptive anal intercourse at
last sex (27). Receptive anal intercourse carries greater risk for HIV acquisition than
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insertive anal intercourse (28). If data on condom use during insertive and receptive anal
intercourse are combined, it may fail to identify factors associated with the highest risk
behaviour (receptive).
Additional research with YMSM is needed to explore condom use with casual
partners with consideration to anal modality in the current milieu. While there is no
documented disparity in HIV diagnoses for YMSM in New Zealand compared with older
MSM, younger men in Auckland reported the greatest increase in unprotected sex with
casual partners from 2002 (17.3%) to 2006 (28.8%) compared with all older cohorts (21).
Therefore, the objectives of this research were to determine the prevalence of and factors
related to condom use, such as demographic, sexual health, relationship, and sexual
behaviour characteristics, with casual partners during insertive and receptive anal
intercourse among YMSM in New Zealand.
METHOD
HIV behavioural surveillance data were pooled from the 2006, 2008, and 2011
rounds of New Zealand’s Gay Auckland Periodic Sex Survey (GAPSS) and Gay men’s
Online Sex Survey (GOSS). Participants were only eligible to participate once per year in
either survey. We pooled responses across three years for these analyses and men who
indicated they had participated in any previous year’s survey were removed to ameliorate
potential “looping effects” (29). Participants for GAPSS were recruited from a
community fair day, gay bars, and sex-on-site venues in Auckland, New Zealand’s
largest city, during one week in February. Then, other participants for GOSS were
recruited from online dating sites nationwide for two to four weeks. Eligibility criteria
were being male aged 16 years or older and having had sex with another male in the past
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five years. Surveys were voluntary, anonymous and self-completed. A small incentive
was provided to GAPSS participants (i.e., lollipop) and no incentive was provided to
GOSS respondents. The Northern Regional X Ethics Committee granted ethics approval
for each survey. This analysis was restricted to YMSM respondents aged under 30.
The main outcome of interest was condom use during anal intercourse with casual
partners. Casual partners were defined as any individual they had sex with on no more
than three occasions in the six months prior to survey. Participants were asked to rate the
frequency of their condom use in the six months prior to survey separately for receptive
and/or insertive anal intercourse. This outcome was dichotomized into high condom use
(“always” or “almost always”) and low-medium condom use (“never”, “rarely”, or
“about half the time”). This analysis of condom use was restricted to men who reported
any anal intercourse with at least one casual partner in the six months prior to survey.
Two dependent variables were created: 1) high versus low-medium condom use during
insertive anal intercourse with casual partners and 2) high versus low-medium condom
use during receptive anal intercourse with casual partners.
Independent variables included demographic, sexual health, relationship, and
sexual behaviour factors. Exact age in years was treated as a continuous variable. Sexual
identity was categorized as gay, bisexual, or other. Ethnicity was collected using the
Statistics New Zealand census question and prioritized using standardized methods into
one of five major groups (i.e., Māori, Pacific, Asian, Other, and European people) (30).
Level of educational attainment was dichotomized as less that tertiary education and any
tertiary education. The amount of free time respondents reported spending with other gay
men was used as a proxy for community attachment and dichotomized into “a lot” and
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“some” versus “a little” and “none”. Participants reported the timing (i.e., within the last
six months, longer than six months ago, never tested) and result of their last HIV test.
Men were asked to indicate the number of male sexual partners they had in the past six
months on an ordinal scale (1, 2-5, 6-10, 11-20, 21-50, >50). They were also asked if they
had a current regular partner, defined as anyone they had sex with on more than three
occasions in the six months prior to survey, and if so, the type (boyfriend or fuckbuddy)
and relationship length. Respondents were categorized as “insertive-only”, “receptiveonly”, or “both insertive and receptive” with casual partners and/or with a regular partner
using information on reported condom use during anal intercourse.
Statistical analyses were completed using StataSE 11.2 and controlled for survey
year due to the pooled nature of the sample. High versus low-medium condom use was
regressed on independent variables using logistic regression; two models were built using
manual backwards-stepwise selection: 1) insertive anal intercourse with casual partners
and 2) receptive anal intercourse with casual partners. Participants were included in the
univariate and multivariate analyses provided they reported condom use for that
modality. Therefore, participants who were versatile (both insertive and receptive) were
included in both models. Univariate analyses were completed using a liberal cut-off of
p<0.20. All significant variables were entered into a multivariable model and removed in
stepwise fashion until all remaining variables were significant at p<0.05. Confounding
variables were retained in the model, which were assessed at each step of model building
by evaluating a change in coefficients greater than 20%. A non-significant likelihood
ratio test (p>0.05) was used to confirm removal of a categorical variable. Final adjusted
odds ratios are presented with 95% confidence intervals.

91

RESULTS
A total of 3,387 YMSM participated in the 2006, 2008, or 2011 round of New
Zealand’s national HIV behavioural surveillance for MSM. Of these, 71.0% reported any
casual sex partners in the six months prior to survey, and of these, 80.1% reported any
anal intercourse with a casual partner and their condom use frequency, being 56.9% of all
YMSM sampled (n=1,927). Descriptive statistics of the demographic, sexual health,
relationship, and sexual behaviour variables are shown in Table 4.1.
The mean age was 23.1 years (SD=3.52), three-quarters of the sample was
recruited from online dating sites (72.1%), nearly a quarter identified as bisexual
(23.1%), two-thirds reported a European ethnicity (67.6%), one-third had at least some
tertiary education (33.8%), and two-fifths reported spending little or no time with other
gay men (40.8%). A third of the sample reported testing for HIV in the past six months
(32.8%), while over one-third (39.3%) reported never having tested for HIV. Half of the
sample reported testing HIV-negative at their last test (58.5%), while 18 men (1.0%)
reported testing HIV-positive, 22 men (1.2%) reported being unsure of their result, and
the remaining men had never been tested. Of the eighteen HIV-positive men, three
quarters (n=13, 72.2%) reported that their last HIV test was in the past six months.
One-fifth reported sex with a woman in the past six months (18.9%). Nearly half
reported 2-5 male partners in the six months prior to survey (48.5%), while 11.6%
reported greater than 20. Half of the men reported only casual partners (53.7%), but onefifth reported also having a current boyfriend-type regular partner (20.0%) and onequarter reported also having a current fuckbuddy-type regular partner (26.3%). Most of
the men with a current regular partner had been in the relationship for less than six
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months (48.6%), reported having both insertive and receptive anal intercourse with their
regular partner (61.0%), and were evenly split between reporting high and low condom
use with that partner.
Among YMSM who reported any anal intercourse with a casual partner
(n=1,927), 1,098 reported both insertive and receptive anal intercourse (57%) with a
casual partner, 417 reported insertive anal sex only (21.6%), and 412 reported receptive
anal sex only (21.3%). Three-quarters of YMSM reported high condom use (always or
almost always) during insertive anal sex (76.0%) and during receptive anal sex (73.8%).
The prevalence of high condom use during insertive and receptive anal intercourse and
factors associated with high condom use based on univariate analyses are reported in
Table 4.1. Adjusted odds ratios from the two multivariate models for high condom use
during insertive and receptive anal sex are shown in Table 4.2. Participants who were
insertive-only with casual partners were more likely to report high condom use than those
who reported being both insertive and receptive. Survey year was controlled for in the
analyses due to the pooled nature of the sample, although there was no significant effect
by year.
A number of factors were associated with high condom use with casual partners
for both insertive and receptive anal intercourse. Three factors were associated with
increased odds of high condom use: exclusively having sex with men, reporting high
condom use with regular partners and reporting multiple sexual partners (e.g., 2-5
partners versus 1 partner in the six months prior to survey). Three factors were associated
with decreased odds of high condom use: online-recruitment, having a fuckbuddy, and
either never testing for HIV or having a known HIV-positive status.
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Two demographic factors were associated with high condom use only for
receptive anal intercourse. Pacific participants were less likely report high condom use
during receptive anal intercourse with casual partners compared with European
participants. Participants who reported at least some tertiary education were more likely
to report high condom use during receptive anal intercourse compared with no tertiary
education.
DISCUSSION
In these 2006-2011 national HIV behavioural surveillance data from New
Zealand, three-quarters of YMSM reported high condom use (always or almost always)
during insertive anal intercourse (76.0%) and during receptive anal intercourse (73.8%),
which are higher proportions than reported in other countries (22,23,31). The following
factors were associated with condom use for both insertive and receptive anal intercourse:
recruitment venue, HIV testing, any sex with women, regular partner type, regular partner
condom use, and number of sexual partners. While factors associated with high condom
use were similar across anal modalities, there were two notable exceptions.
The first difference resulted from segregating the analysis by anal modality.
Young men who exclusively had insertive anal sex (“tops”) with casual partners were
more likely to report high condom use compared with young men who reported any
receptive anal intercourse with casual partners (“versatile”). Behaviourally, these “tops”
have the lower risk of HIV acquisition in terms of anal modalities, but would be most
likely to transmit HIV if infected (28). Previous qualitative research with Black and
Latino YMSM in the United States found that while YMSM agreed receptive anal
intercourse was more risky than insertive anal intercourse, the insertive partner still

94

determined condom use (32). The second difference was that demographic factors were
associated with condom use during receptive anal intercourse, but not during insertive
anal intercourse. High condom use during receptive anal intercourse with casual partners
was less likely for Pacific versus European YMSM and less educated YMSM. This
finding may represent novel differences for a new generation of Pacific MSM, as
disparity in condom use with casual partners by ethnicity was not found in 1996 research
with MSM in New Zealand of all ages (33). Other research in New Zealand from 20062011 also found that Pacific YMSM were less likely to report an HIV test in the past year
compared with European YMSM (34), which combined with less condom use, indicates a
potentially high-risk nexus in need of intervention. Among Asian and Pacific Islander
YMSM in the United States, unprotected anal intercourse did not differ by ethnicity, but
was associated with less education (35).
There were a number of health and behavioural factors associated with casual
partner condom use that indicated positive or negative synergies in sexual health practice.
Some YMSM reported a synergy of protective behaviours: high condom use across both
regular and casual partners, as well as getting tested for HIV. This may reflect the
effectiveness of HIV counselling for HIV prevention (36), but also reflects local health
promotion efforts to encourage universal condom use when engaging in anal intercourse
between men, regardless of partner type or HIV status. In our study, YMSM who
reported their regular partner as a boyfriend versus a fuckbuddy were more likely to
report high condom use with casual partners, which may reflect a greater decline in
condom use with boyfriend-type regular partners compared with fuckbuddy-type
partners. Canadian MSM reported less condom use with casual partners if they also
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reported a boyfriend-type partner at time of survey (37). Also in our study, YMSM who
reported multiple sexual partners reported greater odds of high condom use with their
casual partners. However, this trend did not hold for YMSM who reported 20 or more
sexual partners; this sub-group may require greater health promotion efforts and a further
analysis of HIV and other STI transmission risk is warranted. In terms of negative
synergies for sexual health in our study, never testing for HIV was associated with
decreased odds of high condom use with casual partners. This association was not found
among online-recruited MSM in the United States (38); future research should describe
better this sub-group and identify the barriers to or factors associated with their poor
uptake of both condoms and testing services.
Implications
Data from the current paper indicate that there are opportunities to improve
condom use among specific sub-groups of YMSM, such as those with less formal
education, who have Pacific ethnicities, and who live with HIV. In order to address some
of these disparities, current health promotion should be evaluated in terms of culturally
appropriateness and should determine the role of broader socio-cultural factors and
community attitudes in shaping condom use behaviour (39). As YMSM who had any
receptive intercourse reported lower condom use, it is also important that efforts aim to
increase young men’s capacity, agency, and skills to negotiate condom use as the
receptive partner (24). Online health promotion and interventions have been be an
important way of reaching young men in the United States (40-41) and should be
explored further in a New Zealand context, especially given that YMSM recruited from
online dating sites in the current study reported less condom use than those recruited in-
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person.
Strengths & Limitations
This research is based on an established second-generation HIV behavioural
surveillance program that recruits from in-person and online venues in New Zealand
generating large and diverse samples. By pooling across years, sufficient statistical power
was achieved to investigate high condom use among a younger sub-population of MSM,
separated for insertive and receptive anal intercourse using two logistic regression models
for each anal modality. The strength of examining insertive and receptive intercourse
separately is that it can reveal factors associated with the highest risk practice for
acquisition (receptive sex) and transmission (insertive sex), which may be diluted if these
practices are combined into any anal intercourse. Since condom use measures were
averages across all casual partners within a six-month period of recall, future research
would benefit from prospective partner- or event-level condom use data.
Conclusion
Although condom use during anal intercourse with casual partners among YMSM
in New Zealand appeared to be higher than other regions, the current study revealed a
number of groups who might benefit from more effective condom promotion. These
included young men who were accessible through online dating sites, living with HIV,
had a Pacific ethnicity, had lower levels of formal education, and reported sex with
women. Future health promotion should also target young men who report receptive anal
intercourse, who consistently report poor condom use with multiple partners, and who
have never tested for HIV and also report poor condom use.
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Table 4.1. Demographics, prevalence of high condom use, and factors associated with high condom use in the past six months
based on univariate analyses among younger men who have sex with men (YMSM) who had anal intercourse with casual
partners in New Zealand (2006-2011)
Overall sample,
n (%)
N=1,927
Demographics
Age [mean (SD)]
Recruitment site
In-person (fair day, bars, saunas) – REF
Online dating sites
Identity
Gay – REF
Bisexual
Other
Ethnicity
European/Pākehā – REF
Māori
Pacific
Asian
Other
Education
Less than tertiary – REF
At least some tertiary
Time spent with other gay men
Little or none – REF
Some or a lot
Sexual Health & Behaviour
Time of last HIV test
<6 months ago – REF
>6 months ago
Never tested
Result of last HIV test
HIV negative – REF
HIV positive
Unsure
Never tested
Sex with woman (<6m)
Yes – REF
No

High condom use with casual partners
Insertive anal sex (n=1,515)
Receptive anal sex (n=1,510)
n (%)
OR (95% CI)
n (%)
OR (95% CI)

[23.1 (3.5)]

[23.2 (3.6)]

1.03 (1.00, 1.07)

[23.0 (3.5)]

1.06 (1.03, 1.10)

537 (27.9)
1,390 (72.1)

364 (85.7)
788 (72.3)

1.00
0.44 (0.32, 0.59)

365 (83.3)
749 (69.9)

1.00
0.46 (0.35, 0.62)

1,370 (71.2)
444 (23.1)
111 (5.8)

824 (78.3)
267 (73.4)
59 (61.5)

1.00
0.76 (0.58, 1.01)
0.44 (0.29, 0.69)

829 (76.1)
238 (70.4)
46 (56.8)

1.00
0.75 (0.57, 0.98)
0.41 (0.26, 0.66)

1,291 (67.6)
236 (12.4)
86 (4.5)
181 (9.5)
115 (6.0)

794 (76.0)
138 (76.2)
45 (67.2)
98 (84.5)
70 (77.8)

1.00
1.01 (0.70, 1.47)
0.65 (0.38, 1.10)
1.72 (1.03, 2.90)
1.11 (0.66, 1.86)

761 (74.6)
135 (73.4)
39 (56.5)
104 (75.4)
70 (79.6)

1.00
0.94 (0.66, 1.34)
0.44 (0.27, 0.73)
1.04 (0.69, 1.57)
1.32 (0.77, 2.26)

1,261 (66.2)
645 (33.8)

723 (73.4)
418 (81.3)

1.00
1.58 (1.21, 2.05)

714 (702)
389 (81.6)

1.00
1.88 (1.43, 2.45)

774 (40.8)
1,124 (59.2)

455 (76.3)
680 (76.1)

1.00
0.98 (0.77, 1.26)

420 (73.2)
675 (74.2)

1.00
1.05 (0.83, 1.33)

622 (32.8)
529 (27.9)
745 (39.3)

396 (79.4)
334 (79.0)
403 (70.6)

1.00
0.98 (0.71, 1.34)
0.62 (0.47, 0.83)

395 (78.2)
299 (75.5)
398 (68.5)

1.00
0.86 (0.63,1.17)
0.61 (0.46, 0.80)

1,106 (58.5)
18 (1.0)
22 (1.2)
745 (39.4)

711 (80.2)
4 (30.8)
13 (68.4)
403 (70.6)

1.00
0.11 (0.03, 0.36)
0.54 (0.20, 1.43)
0.59 (0.47, 0.76)

672 (78.0)
6 (35.3)
16 (72.7)
398 (68.5)

1.00
0.15 (0.06, 0.42)
0.85 (0.30, 2.36)
0.61 (0.48, 0.78)

363 (18.9)
1,557 (81.1)

210 (65.4)
937 (78.9)

1.00
1.97 (1.51, 2.58)

172 (62.2)
973 (76.4)

1.00
1.96 (1.49, 2.58)
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Number of men as sex partners (<6m)
One -– REF
2-5
6-10
11-20
20-50
>50
Regular partner type
No regular partner
Boyfriend
Fuckbuddy – REF
Regular partner relationship length
No regular partner
Less than 6 months – REF
6 months – 1 year
>1 – 2 years
3 or more years
Regular partner anal modality (<6m)
No regular partner
Regular partner, no anal intercourse
Insertive only
Receptive only
Both insertive and receptive – REF
Regular partner condom use (<6m)
No regular partner
Regular partner, no anal intercourse
High condom use
Low-medium condom use – REF
Casual partner anal modality (<6m)
Insertive only
Receptive only
Both insertive and receptive – REF

157 (8.21)
928 (48.5)
373 (19.5)
232 (12.1)
167 (8.7)
56 (2.9)

78 (70.9)
565 (82.0)
231 (73.8)
153 (77.7)
88 (62.0)
26 (51.0)

1.00
1.87 (1.19, 2.95)
1.16 (0.71, 1.87)
1.43 (0.84, 2.43)
0.67 (0.39, 1.14)
0.43 (0.21, 0.84)

75 (65.2)
559 (78.7)
213 (73.5)
148 (76.3)
84 (60.4)
24 (48.0)

1.00
1.97 (1.29, 3.02)
1.47 (0.93, 2.35)
1.72 (1.03, 2.85)
0.81 (0.49, 1.36)
0.49 (0.25, 0.97)

1,025 (53.7)
381 (20.0)
502 (26.3)

616 (77.3)
230 (79.0)
292 (71.2)

1.38 (1.05, 1.80)
1.52 (1.07, 2.17)
1.00

609 (76.2)
228 (75.3)
260 (66.8)

1.59 (1.22, 2.08)
1.51 (1.08, 2.11)
1.00

1,025 (53.6)
431 (22.5)
154 (8.1)
156 (8.2)
146 (7.6)

616 (77.3)
264 (76.7)
86 (71.7)
91 (72.8)
83 (71.6)

1.03 (0.76, 1.39)
1.00
0.77 (0.48, 1.23)
0.81 (0.51, 1.29)
0.76 (0.47, 1.23)

609 (76.2)
254 (75.2)
78 (64.5)
85 (66.4)
76 (68.5)

1.06 (0.79, 1.42)
1.00
0.60 (0.38, 0.94)
0.65 (0.42, 1.02)
0.72 (0.45, 1.15)

1,025 (53.2)
68 (3.5)
181 (9.4)
144 (7.5)
509 (26.4)

616 (77.3)
40 (83.3)
107 (77.0)
66 (86.8)
323 (71.0)

1.39 (1.07, 1.81)
2.04 (0.93, 4.48)
1.37 (0.88, 2.13)
2.70 (1.35, 5.41)
1.00

609 (76.2)
40 (78.4)
27 (69.2)
131 (74.9)
307 (68.8)

1.45 (1.12, 1.88)
1.65 (0.82, 3.30)
1.35 (0.91, 2.00)
1.02 (0.50, 2.07)
1.00

1,025 (53.2)
68 (3.5)
428 (22.2)
406 (21.1)

616 (77.3)
40 (83.3)
334 (96.8)
162 (49.9)

3.42 (2.61, 4.50)
5.03 (2.28, 11.08)
30.55 (16.13, 57.87)
1.00

609 (76.2)
40 (78.4)
319 (96.1)
146 (44.5)

4.00 (3.04, 5.24)
4.53 (2.25, 9.15)
30.59 (16.86, 55.50)
1.00

412 (21.4)
417 (21.6)
1,098 (57.0)

342 (82.0)
-810 (73.8)

1.62 (1.22, 2.15)
-1.00

-305 (74.0)
809 (73.7)

-1.02 (0.79, 1.32)
1.00

Missing values excluded from the table. Bolded text indicates significant results at p<0.05.
REF = referent category for univariate logistic regression. <6m=last six months. High condom use = “always” or “almost always”. Low-medium condom use =
“about half the time”, “rarely”, or “never”.
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Table 4.2. Multivariate logistic regression of high condom use separately during insertive
and receptive anal intercourse with casual partners in the past six months prior to survey
among YMSM in New Zealand (2006-2011)

Demographics
Recruitment site (REF: in-person)
Online dating sites
Identity (REF: gay)
Bisexual
Other
Ethnicity (REF: European/Pākehā)
Māori
Pacific
Asian
Other
Education (REF: Less than tertiary)
At least some tertiary
Sexual Health & Behaviour
Time of last HIV test (REF: <6 months ago)
>6 months ago
Never tested
Result of last HIV test (REF: HIV negative)
HIV positive
Unsure
Never tested
Sex with woman (<6m) (REF: yes)
No
Number of men as sex partners (<6m) (REF: one)
2-5
6-10
11-20
20-50
>50
Regular partner type (REF: fuckbuddy)
No regular partner
Boyfriend
Regular partner condom use (<6m) (REF: lowmedium use)
No regular partner
Regular partner, no anal intercourse
High condom use
Casual partner anal modality (<6m) (REF: both)
Insertive only
Receptive only

Insertive anal sex
n=1,453
AOR (95% CI)

Receptive anal sex
n=1,416
AOR (95% CI)

0.50 (0.35, 0.72)

0.58 (0.41, 0.84)
1.50 (0.98, 2.29)
0.76 (0.40, 1.45)
0.88 (0.57, 1.36)
0.39 (0.21, 0.74)
0.82 (0.50, 1.36)
1.49 (0.78, 2.84)
1.75 (1.26, 2.43)

0.88 (0.61, 1.27)
0.56 (0.40, 0.79)

0.73 (0.50, 1.06)
0.56 (0.40, 0.79)

0.17 (0.04, 0.68)
0.53 (0.17, 1.65)
0.56 (0.40, 0.79)

0.12 (0.03, 0.41)
1.13 (0.34, 3.71)
0.56 (0.40, 0.79)

1.95 (1.40, 2.72)

2.22 (1.44, 3.42)

2.10 (1.25, 3.52)
1.21 (0.69, 2.10)
1.56 (0.83, 2.91)
0.90 (0.48, 1.68)
0.64 (0.27, 1.51)

2.44 (1.49, 4.00)
1.73 (1.01, 2.98)
2.07 (1.12, 3.81)
1.11 (0.59, 2.06)
0.74 (0.30, 1.80)

5.82 (3.88, 8.73)
2.62 (1.62, 4.25)

7.30 (4.83, 11.04)
2.58 (1.60, 4.16)

5.82 (3.88, 8.73)
5.52 (2.35, 12.97)
48.60 (23.71, 99.60)

7.30 (4.83, 11.04)
5.17 (2.33, 11.46)
46.00 (23.50, 90.06)

1.52 (1.10, 2.10)
--

Missing values excluded from the table. Bolded text indicates significant results at p<0.05.
AOR = adjusted odds ratio. REF = referent category for multivariate logistic regression. <6m=last six months. High
condom use = “always” or “almost always”. Low-medium condom use = “about half the time”, “rarely”, or “never”.
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CHAPTER 5
Condom use clusters within individuals, but differs across anal intercourse modality and
partner type in younger gay and bisexual men
INTRODUCTION
Condoms remain critical to comprehensive HIV and other sexually transmitted infections
(STI) prevention programmes among gay, bisexual, and other men who have sex with men
(MSM).[1] In Europe and North America, there is increasing HIV incidence among a new
generation of younger MSM (YMSM).[2-3] Establishing and maintaining a “condom culture”
among these new cohorts of MSM is imperative.
Research with YMSM has highlighted the influence of partner type and anal modality on
unprotected anal intercourse.[4] As partner familiarity increases condom use decreases[5] and a
2010 meta-analysis revealed comparatively greater HIV transmission risks for unprotected
receptive anal intercourse than unprotected insertive anal intercourse.[6] However, much public
health research collapses condom use across partner type and/or anal modality, examining “any
unprotected anal intercourse”, instead of responding to these nuances. While this approach
creates a measure of any risk of HIV/STI transmission and simplifies statistical analysis, it may
mask important patterns.
Certain statistical approaches, such as logistic regression, may separate condom use as an
outcome by partner type and/or anal modality. However, these approaches analyse condom use
outcomes for different partners and during different anal intercourse modalities in isolation. For
example, they cannot examine “within-person clustering” of condom use, that is the degree of
consistency of condom use across different partners and during different anal intercourse
modalities. Generalised linear mixed models provide an opportunity to explore condom use
behaviour within the context of other factors such as partner type and anal modality. This has not
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yet been investigated using behavioural surveillance data, which offer large samples and a broad
range of demographic and behavioural variables.
Our objectives were to investigate demographic and behavioural factors associated with
condom use and its within-person clustering across anal modalities and partner types among
YMSM surveyed in New Zealand.
METHODS
National HIV behavioural surveillance for MSM in New Zealand was conducted in 2006,
2008, and 2011 using two complementary and similar cross-sectional questionnaires, the
location-based Gay Auckland Periodic Sex Survey (GAPSS) and the web-based Gay men’s
Online Sex Survey (GOSS). The methods are described elsewhere.[7] To be eligible for either
survey, participants must have identified as a man aged 16 or older who reported sex with
another man in the past five years; men were only eligible to participate once per year in either
survey. Responses were pooled across years, but limited to men completing the survey for the
first time. Participation was voluntary, anonymous and self-completed. The Northern X Regional
Ethics Committee granted ethical approval. This analysis was restricted to respondents aged 1629 who reported having anal intercourse with another man in the six months prior to survey.
The primary outcome was condom use during anal intercourse. Men were asked to rate
their condom use frequency during anal intercourse in the six months prior to survey for up to
four sexual scenarios: 1) insertive with casual partners, 2) receptive with casual partners, 3)
insertive with a regular partner, and 4) receptive with a regular partner. Casual partners were
defined as someone they had sex with no more than three times, while current regular partners
were defined as anyone they had sex with more than three times, and further classified as a
“boyfriend” or “fuckbuddy”. Participants with more than one current regular partner were invited
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to report on the one they had the most sex with. Condom use was dichotomized into high
condom use (“always” or “almost always”) and low/medium condom use (“never”, “rarely”, or
“about half the time”).
The explanatory variables for these analyses include recruitment site, demographic
factors such as age, sexual identity, ethnicity, education, and time spent with other gay men,
timing and result of last HIV test, sexual behaviours such as any sex with a woman and number
of male sexual partners, and relationship factors such as partner type, regular partner relationship
length, and anal modality. Participants were classified as insertive only, receptive only, or
versatile (both insertive and receptive) in three partner contexts (with casual partners, with main
regular partner, and overall) based on their responses to the four aforementioned questions on
condom use.
All statistical analyses were completed using StataSE 11.2 and controlled for survey year.
High versus low/medium condom use was regressed onto explanatory variables using mixedeffects logistic regression, a type of generalised linear mixed model. A manual forward-stepwise
model building approach with Stata’s xtmelogit command was used with individual participants
represented by a random intercept. Variables for partner type (regular or casual) and for anal
modality (insertive or receptive) were forced into the model, as fixed effects, to distinguish the
scenario of each observation. Confounding was assessed at each step by evaluating a change in
coefficients greater than 30%. Likelihood ratio tests were used to confirm removal of a
categorical variable if p≥0.05. Interpreting odds ratios for mixed-effect models are similar to
fixed-effect regression, except that the random effect is also held fixed; in this case, it would
mean an individual with identical random intercepts. Final adjusted odds ratios are presented
with 95% confidence intervals. To measure within-person clustering, the latent variable
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technique was used to estimate the intra-class correlation coefficient and percentage variation at
each level for the final model.
RESULTS
A total of 3,387 responses from YMSM (aged 16-29) were pooled. Of these, 2,412
YMSM (71.2%) reported anal intercourse with either a regular partner and/or casual partners in
the past six months. A total of 5,153 condom use frequency observations (2.14 per participant)
were reported from up to four possible scenarios. Condom use prevalence and the results of
univariate and multivariate mixed-effect logistic regressions are shown in Table 1. Age was not a
significant factor at either the univariate or multivariate level. All other explanatory variables
were significant at the univariate level.
Table 1. Demographics, prevalence of high condom use, and factors associated with high
condom use in the past six months among younger men who have sex with men (YMSM) in
New Zealand using a generalised linear mixed model (2006-2011)
High condom use
observations,
n (%)
Recruitment site
In-person (fair day, bars, saunas)
Online dating sites
Identity
Gay
Bisexual
Other
Ethnicity
European/Pākehā
Māori
Pacific
Asian
Other
Education
Less than tertiary
At least some tertiary
Time spent with other gay men
Little or none
Some or a lot
Time of last HIV test
<6 months ago
>6 months ago
Never tested
Result of last HIV test
HIV negative
HIV positive
Unsure
Never tested

Univariate
OR (95% CI)
p<0.20

Multivariate
AOR (95% CI)
p<0.05

1,170 (66.9)
2,106 (61.9)

1.00
0.32 (0.19, 0.56)

1.00
0.16 (0.09, 0.30)

2,374 (63.3)
745 (67.2)
150 (52.1)

1.00
1.48 (0.79, 2.78)
0.28 (0.09, 0.84)

1.00
2.27 (0.99, 5.22)
0.40 (0.12, 1.36)

2,235 (63.4)
408 (68.7)
129 (53.3)
273 (64.3)
216 (67.1)

1.00
1.67 (0.74, 3.77)
0.29 (0.09, 0.94)
0.96 (0.40, 2.34)
2.21 (0.73, 6.65)

1.00
1.47 (0.63, 3.42)
0.24 (0.07, 0.83)
0.52 (0.20, 1.36)
1.44 (0.47, 4.41)

2,096 (62.1)
1,149 (66.7)

1.00
2.33 (1.36, 4.01)

1.00
2.40 (1.34, 4.32)

1,155 (69.0)
2,074 (61.0)

1.00
0.66 (0.38, 1.12)

1,157 (65.6)
889 (62.7)
1,180 (62.5)

1.00
0.60 (0.21, 1.14)
0.59 (0.32, 1.08)

1,979 (64.8)
20 (36.4)
36 (63.2)
1,180 (62.5)

1.00
0.05 (0.00,0.54)
0.69 (0.06,8.00)
0.71 (0.42, 1.20)

110

1.00
0.06 (0.01, 0.67)
0.99 (0.08, 12.11)
0.69 (0.39, 1.23)

Sex with woman (<6m)
Yes
No
Number of men as sex partners (<6m)
One
2-5
6-10
11-20
21-50
>50
Partner types
Casual partners
Current boyfriend
Current fuckbuddy
Regular partner relationship length
No regular partner
Less than 6 months
6 months – 1 year
>1 – 2 years
3 or more years
Anal modality (forced into model)
Insertive role
Receptive role
Regular partner anal modality (<6m)
No regular partner
No regular partner anal intercourse
Insertive only
Receptive only
Both insertive and receptive
Casual partner anal modality (<6m)
Only regular partners
Insertive only
Receptive only
Both insertive and receptive
Overall partner anal modality (<6m)
Insertive only
Receptive only
Both insertive and receptive

589 (61.2)
2,669 (64.0)

1.00
1.84 (0.96, 3.54)

1.00
4.05 (1.69, 9.70)

376 (45.8)
1,540 (70.6)
593 (66.0)
423 (69.2)
236 (54.0)
73 (45.9)

1.00
9.34 (4.63, 18.86)
4.59 (2.00,10.54)
5.85 (2.26, 15.16)
0.85 (0.30, 2.37)
0.32 (0.07, 1.60)

1.00
3.92 (1.80, 8.54)
1.46 (0.58, 3.69)
1.53 (0.53, 4.38)
0.30 (0.10, 0.97)
0.17 (0.03, 0.94)

2,266 (74.9)
497 (38.6)
513 (61.0)

4.96 (3.28, 7.51)
0.04 (0.02, 0.08)
1.00

4.70 (3.02, 7.33)
0.04 (0.02, 0.08)
1.00

1,225 (76.8)
991 (66.9)
384 (58.8)
347 (47.8)
282 (44.5)

0.65 (0.32, 1.30)
1.00
0.46 (0.19, 1.08)
0.09 (0.04, 0.21)
0.06 (0.03, 0.15)

1.24 (0.53, 2.88)
1.00
0.81 (0.32, 2.02)
0.14 (0.06, 0.35)
0.11 (0.04, 0.28)

1,657 (50.6)
1,619 (49.4)

1.24 (1.00, 1.55)
1.00

1.15 (0.88, 1.52)
1.00

1,225 (76.8)
80 (80.8)
272 (65.4)
342 (65.4)
1,357 (53.9)

3.45 (1.80, 6.61)
5.94 (0.75, 46.21)
3.54 (1.48, 8.38)
2.78 (1.23, 6.25)
1.00

1.24 (0.53, 2.88)
2.55 (0.38, 17.12)
1.69 (0.50, 5.71)
3.96 (1.36, 11.55)
1.00

325 (41.4)
464 (70.9)
415 (65.9)
2,072 (67.2)

0.33 (0.16, 0.66)
2.76 1.22, 6.26)
0.96 (0.47, 2.06)
1.00

400 (73.1)
359 (65.4)
2,517 (62.0)

3.96 (1.18, 8.81)
1.22 (0.61, 2.47)
1.00

2.81 (1.02, 7.73)
0.50 (0.20, 1.25)
1.00

Missing values excluded from the table. Bolded text indicates statistical significance at p<0.05.
OR = odds ratio. AOR = adjusted odds ratio. <6m = last six months.

Based on the mixed-effects multivariate model, high condom use was less likely among
YMSM who were recruited online versus in-person, reported a Pacific versus European
ethnicity, had no tertiary education versus at least some, were HIV-positive versus HIV-negative,
or reported also having sex with women versus only men. Compared with men who reported one
sexual partner in the past six months, high condom use was more likely for men reporting 2-5
partners, just as likely for men reporting 6-20 partners, but less likely for men reporting greater
than 20 partners. High condom use was more likely with casual partners than with regular
fuckbuddies, which in turn was more likely than with boyfriends. High condom use was more
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likely among YMSM with shorter regular partner relationships, who were receptive versus
versatile with their regular partner, or who were insertive-only versus versatile across all partner
types.
The final model included 4,838 observations from 2,276 individuals. The variance of the
random intercept (participant) was 21.1 resulting in an intra-class correlation coefficient (ICC) of
0.865. Meaning that 86.5% of the variation of condom use in the entire population is explained
by the clustering within individuals and 13.5% is the variation between individuals, which
indicates a high level of clustering.
DISCUSSION
Condom use was highly clustered within individual YMSM (intra-class correlation
coefficient = 0.865), which indicates that young men tended to be habitual condom users or
habitual non-users. A high degree of clustering within individuals’ condom use indicates that
YMSM’s condom use patterns within a specific partnership context during a specific anal
modality are closely associated with their condom use patterns in other partnership contexts and
other anal modalities. More generally, some YMSM tended to report consistent high condom use
while others reported consistent low condom use. The high degree of clustering may result from
New Zealand’s efforts promoting universal condom use during any anal intercourse between
men, but could also reflect deficiencies in condom promotion to some YMSM, particularly in
online environments before 2011, and/or intrinsic limitations or improper application of risk
reduction approaches (e.g., strategic positioning, negotiated safety).[8] Further, in the current
study, YMSM who reported both insertive and receptive anal intercourse (either with their
regular partner or across all partner types) reported lower condom use than those YMSM with
exclusive anal modalities. The latter may disproportionately contribute to propagation of
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HIV/STI epidemics given engagement in high risk behaviour for both acquisition (receptive) and
transmission (insertive).[9]
This is the first analysis to measure the clustering of condom use within YMSM giving
consideration to various anal modalities and partnership contexts using behavioural surveillance
data. This research is based on a large and diverse second-generation HIV behavioural
surveillance program utilising location-based and web-based recruitment. Condom use data were
collected retrospectively in four contexts, which allowed for more nuanced investigation of these
behaviours through the novel use of a generalized linear mixed model. However, a limitation is
that condom use was measured once across all casual partners and only reported for the regular
partner with whom the most sex was had. Condom use measures with shorter recall periods, or
that are event-specific are more accurate.[10] Although unavailable in these data, information
regarding partner HIV status and the degree of HIV concordant partnering would help
contextualize the finding that HIV-positive YMSM were less likely to report high condom use
than HIV-negative YMSM. Finally, cross-sectional designs introduce recall bias and limitations
to causal inference. For example, we were not able to determine temporality within the
association of lower condom use and men who tested HIV-positive.
Previously, generalized linear mixed models have mainly been used to analyse
longitudinal diary data on alcohol or sexual risk among MSM in the United States, which
highlighted the importance of prospective data.[11] Multilevel models have also been used to
investigate longitudinal condom use in other populations.[12] Although surveillance data are
rarely longitudinal, a mixed-effect model provides additional analytic information on the degree
of clustering within individuals’ condom use and should be considered in future epidemiologic
and behavioural research.
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Lower condom use among certain YMSM sub-groups in terms of demographics (i.e.,
online-recruited, Pacific, less educated, and HIV-positive) and behaviours (i.e., having sex with
women, reporting more than 20 sexual partners in the past six months, and reporting a regular
partner relationship longer than one year) suggests the need for targeted and culturally
appropriate condom and health promotion. It is important for YMSM to develop good condom
use habits as condom use is highly clustered within individuals. HIV and other STIs could spread
rapidly between YMSM with consistently low condom use. Future research should describe
better these YMSM’s sexual networks to identify potential points of intervention. Prospective
condom use data that includes partner-level and event-level factors would help tailor and target
the most efficacious interventions for low-condom using YMSM.[13] Additionally, learning
from YMSM who are frequent condom users about the strategies they employ to negotiate this
and the factors that encourage and maintain their use could inform the development of more
effective interventions for other YMSM who are less frequent condom users.
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CHAPTER 6
Classifying Ethnicity for Behavioural Surveillance:
A Case Study of Gay, Bisexual, and Other MSM in New Zealand
INTRODUCTION:
Race and ethnicity classification systems have considerable implications for public
health. Surveillance data are frequently used to identify disparities between racial/ethnic groups
to and monitor trends,[1, 2] meaning the systems that categorise respondents into race/ethnicity
variables may either reveal or mask important public health inequities. Consequently, not only
do racial/ethnicity classification systems influence research processes such as data collection,
analysis, and reporting, but they can also activate public health responses, allocate priorities, and
stimulate research. In the field of HIV, for example, researchers have identified differences in
health outcomes and behaviours between black men who have sex with men (MSM) and nonblack MSM in the United States, Canada, and the United Kingdom).[3] This kind of information
is an important cornerstone to country-level responses to HIV/AIDS and sexually transmitted
infections (STI).[1] However, few have compared alternative racial/ethnicity classification
systems used in health research or surveillance,[4] to better understand whether they influence
findings, how, and for whom.
New Zealand offers a potentially unique setting to examine these questions. Ethnicity
variables are routinely included in public health research as mandated by crown responsibilities
under the Treaty of Waitangi, New Zealand’s founding document.[5, 6] Like Canada and
Australia, New Zealand’s HIV epidemic is concentrated among MSM, but, unlike these
countries, indigenous MSM are not overrepresented in HIV infection statistics.[7] New Zealand
also has an established programme of HIV behavioural surveillance among MSM with large and
diverse samples,[2] allowing the effect of different classification systems on HIV risk and health
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seeking behaviours to be explored. Ethnicity data in New Zealand are commonly collected using
the national census question (see Table 6.1) that allows for multiple responses, resulting in three
common alternative classification systems: prioritisation, single/combination, and total response.
Descriptions of each method can be found elsewhere.[8] However, prioritisation is noteworthy
because although this method has been discontinued in official statistics as it lacked an adequate
theoretical basis and under-counted Pacific peoples,[9] it is still commonly used in the health
sector, particularly when drawing comparisons between groups.[10] As well, HIV behavioural
surveillance in New Zealand has continued to use this method.[2]
Table 6.1. Question on Ethnic group in the 2013 New Zealand Census of Population and
Dwellings, Individual Form (only shown in English language)
Which ethnic group do you belong to?
Mark the space or spaces which apply to you.
o New Zealand European
o Māori
o Samoan
o Cook Island Māori
o Tongan
o Niuean
o Chinese
o Indian
o Other such as DUTCH, JAPANESE,
TOKELAUAN. Please state:
______________________________
______________________________
______________________________
While other research will investigate the empirical differences between major ethnic
groups in terms of implications for public health policy and practice, the objective of this paper
was to provide an evidentiary foundation for future methodological consideration and use of
ethnicity data. Specifically, the first aim of this study was to investigate the impact of three
different ethnicity classification methods (i.e., prioritisation, single/combination, and total
response) on the sample size, remaining demographics (i.e., age, sexual identity, education), and
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five specific behavioural outcomes (i.e., lifetime and recent HIV testing, recent STI testing,
recent STI diagnosis, and any unprotected anal intercourse with casual partners) among MSM
recruited into HIV behavioural surveillance in New Zealand. Although focussed on HIV, we
believe this study has implications for all medical and public health research interested in
disparities by ethnicity. The second aim was to recommend an ethnicity classification method for
future use within New Zealand’s HIV behavioural surveillance programme for MSM.
METHODS:
New Zealand’s on-going HIV behavioural surveillance among MSM consists of the Gay
Auckland Periodic Sex Survey (GAPSS) and Gay men’s Online Sex Survey (GOSS). In 2006,
2008, and 2011, GAPSS participants were recruited to self-complete anonymous questionnaires
from a community fair day, gay bars, and sex-on-site venues, and GOSS participants from online
dating sites. Eligible men could participate only once per year, had to be at least 16 years old,
and report sex with a man in the last five years. Responses from all three years were pooled to
increase statistical power, and individuals who indicated participation in a previous year were
removed in order to limit non-independence of the data. Detailed surveillance methods can be
found elsewhere.[2]
Ethnicity, the primary independent variable, was self-identified by participants using the
Statistics New Zealand’s census question. Results for four major ethnic groups are reported:
Asian (including Chinese and Indian), European, indigenous Māori, and Pacific people
(including Samoan, Cook Island Māori, Tongan, and Niuean). Three alternative classification
systems were used: prioritisation, single/combination, and total response.
Prioritisation. If an individual reported multiple ethnicities they were categorized into a
single discrete group and prioritised in the following hierarchy: first, Māori; second, Pacific;
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third, Asian; fourth, Other, and last, European (typically used as the referent group). This
produces a single ethnicity variable but under-counts certain groups. For example, an individual
reporting both Māori and Pacific ethnicities is classified as only Māori, leaving fewer Pacific
participants counted.
Single/combination. Similar to prioritisation, an individual is assigned to a discrete group
within a single variable, but this method explicitly specifies certain ethnicity combinations (e.g.,
European-Māori, Asian-Pacific) and exclusive major ethnicities (e.g., only Māori, only Pacific).
This method adheres better to principles of self-identity for participants who report multiple
ethnicities, but is hampered by the large number of possible ethnic combinations with limited
counts for certain groups. Also, there is a highly heterogeneous remainder category for the other
ethnic combinations not explicitly included in the pre-determined ethnicity combinations.
Total response. Separate variables are established for each major ethnic group and an
individual may be included in more than one of these. For example, if someone identified with
both Māori and Pacific ethnicities, they would be included in two variables, both the Māori and
the Pacific variables. Similar to previously published ethno-specific analyses of hospital intake
data,[11] in the current analysis a “European-only” comparator group was used within each
major ethnicity variable (i.e., Māori versus European-only, Pacific versus European-only, and
Asian versus European-only).
The dependent variables included recruitment site (online versus in-person venue), three
demographic factors (age <30 years versus older, gay identity versus other, and at least some
tertiary education versus none), and five health/behaviour outcomes (lifetime HIV testing, HIV
testing in the year prior to survey, STI testing or treatment in the year prior to survey, any STI
diagnosis in the year prior to survey, and any unprotected anal intercourse with casual partners in
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the six months prior to survey).
Each demographic and behavioural outcome was regressed on ethnicity separately for
each classification method using univariate logistic regression (p<0.05 considered significant).
The same “European-only MSM” referent category was used for each classification method. To
further demonstrate the impact of classification method, two behavioural outcomes were
selected, unprotected anal intercourse with a casual partner in the past 6 months and STI
diagnosis in the past 12 months, and analysed using multivariable logistic regression to control
for recruitment and demographic factors (i.e., recruitment year and venue, age, education, and
sexual identity), which were all forced into the model.
RESULTS:
A pooled sample of 8,350 MSM was collected from New Zealand’s 2006, 2008, and
2011 national HIV behavioural surveillance survey responses, of whom 8,040 MSM completed
the ethnicity question (n=310, 3.7% missing). Among respondents who self-identified an
ethnicity, the sample size for each major ethnic group varied by classification method (see Table
6.2). In order to facilitate comparisons, an identical sample of European-only MSM (n=6,155)
was produced and used as the referent category for each classification method. Using Māori
ethnicity as an example, all individuals in the sample who reported Māori ethnicity (n=801) were
categorized into that group for Prioritisation and Total Response classification; since Māori have
first priority for classification in Prioritisation, the same sample size of Māori is identical for
both methods. However, for Single/Combination, individuals who reported Māori ethnicity and
no other ethnicity (n=420) were categorised into a solely/only Māori group. The remaining 381
MSM (n=801-420) who reported Māori ethnicity also reported another major ethnicity, which
was predominantly a European ethnicity (n=313 Māori-European MSM). The next largest and
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only other pairwise ethnic combination shown for Single/Combination was European-Pacific
(n=78); the remaining individuals who indicated any other combination of ethnic groups (n=155)
were grouped together because there were fewer than 35 individuals (<0.5% of entire sample) in
each combination of ethnicities.
Table 6.2. Sample size of major ethnic groups in New Zealand by three classification
methods
Prioritisation
Single/Combination
Total Response
Asian
642
600a
693
a
a
a
European (only)
6,155
6,155
6,155a
a
Māori
801
420
801
a
Other
194
180
207
Pacific
248
139a
304
European-Māori
N/A
313
N/A
European-Pacific
N/A
78
N/A
Other ≥2 combinations
N/A
155
N/A
N/A= not applicable to that classification method. a denotes sole/only major ethnic group.
Difference by recruitment venue, age, sexual identity and educational attainment are
shown and compared across classification method in Table 6.3. Regardless of classification
method, compared with European MSM, more Asian, Māori and Pacific MSM were under the
age of 30; Asian MSM were more likely and Pacific and Māori MSM were less likely to identify
as gay; and Pacific and Asian MSM were less likely to be recruited online. With regard to
education, and compared with European MSM, Asian MSM were more likely to report any
tertiary education and Māori and Pacific MSM were less likely to report any tertiary education,
but these associations varied in magnitude by classification method.
The proportions of and differences between sexual health and behavioural outcomes by
ethnicity classification method are shown in Table 6.4. The differences between ethnic groups, or
lack thereof, were similar across all classification methods for lifetime HIV testing and recent
STI testing/treatment. Associations between ethnicity and recent HIV testing and unprotected
anal intercourse (UAI) with casual partners were similar between Prioritisation and Total
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Response classification systems, but differed when Single/Combination was used. Difference by
ethnicity in terms of having had an STI diagnosis in the past year varied for each classification
method; only Total Response showed increased odds of recent STI diagnosis for Pacific MSM
compared with European MSM.
Table 6.3. Sample demographics of major ethnic groups in New Zealand by three
classification methods
Demographic
Factor
Recruitment
(online)

Ethnicity

Prioritization,
n (%)
3936 (64.0)
486 (60.7)
136 (54.8)*
304 (47.3)*
86 (44.3)*

Single/Combination,
n (%)
3936 (64.0)
238 (56.7)*
69 (49.6)*
289 (48.1)*
78 (43.3)*
214 (68.4)
45 (57.7)
79 (51.0)*

Total Response,
n (%)
3936 (64.0)
486 (60.7)
163 (53.6)*
339 (48.9)*
92 (44.4)*

Age
(< 30 years)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

2353 (38.2)
403 (50.3)*
149 (60.1)*
354 (55.1)*
85(43.8)

2353 (38.2)
183 (43.6)*
79 (56.8)*
327 (54.5)*
81 (45.0)
182 (58.2)*
49 (62.8)*
90 (58.1)*

2353 (38.2)
403 (50.3)*
183 (60.2)*
386 (55.7)*
92 (44.4)

Identity
(gay)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

4342 (70.8)
484 (60.6)*
153 (62.2)*
493 (77.4)*
145 (75.5)

4342 (70.8)
239 (57.0)*
73 (53.3)*
460 (77.3)*
134 (74.9)
202 (64.7)*
60 (76.9)
107 (69.5)

4342 (70.8)
484 (60.6)*
188 (62.3)*
524 (76.2)*
156 (76.1)

Education
(some tertiary)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

3111 (57.7)
380 (54.2)
103 (50.5)*
428 (82.0)*
119 (76.3)*

3111 (57.7)
187 (51.5)*
47 (43.1)*
411 (84.2)*
111 (77.1)*
157 (55.9)
34 (51.5)
83 (62.9)

3111 (57.7)
380 (54.2)
131 (52.4)
461 (81.3)*
122 (73.1)*

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

* denotes a statistically significant difference (p<0.05).
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Table 6.4. Sexual health and behavioural outcomes of major ethnic groups in New Zealand
by three classification methods
Demographic
Factor
HIV testing
(ever)

Ethnicity

Prioritisation,
n (%)
4071 (66.7)
519 (65.5)
130 (53.3)*
385 (60.8)*
151 (78.7)*

Single/Combination,
n (%)
4071 (66.7)
273 (65.9)
64 (47.4)*
361 (61.1)*
139 (78.1)*
201 (64.4)
55 (70.5)
92 (59.7)

Total Response,
n (%)
4071 (66.7)
519 (65.5)
166 (55.5)*
409 (59.9)*
157 (76.6)*

HIV testing
(past 12
months)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

2424 (39.7)
331 (41.7)
83 (34.0)
249 (39.3)
91 (47.4)*

2424 (39.7)
167 (40.3)
39 (28.9)*
231 (39.1)
83 (46.6)
136 (43.6)
36 (46.2)
62 (40.3)

2424 (39.7)
331 (41.7)
107 (35.8)
264 (38.7)
96 (46.8)*

STI testing or
treatment
(past 12
months)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

2780 (45.8)
385 (49.4)
103 (43.8)
241 (38.1)*
83 (43.5)

2780 (45.8)
201 (49.6)
58 (45.3)
218 (36.9)*
76 (42.9)
151 (48.8)
33 (43.4)
75 (49.0)

2780 (45.8)
385 (49.4)
131 (45.2)
261 (38.2)*
115 (56.2)

STI diagnosis
(past 12
months)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

534 (8.8)
78 (10.1)
28 (11.6)
44 (7.2)
8 (4.2)*

534 (8.9)
38 (9.6)
13 (9.8)
40 (6.7)
8 (4.5)*
26 (8.4)
9 (11.7)
24 (15.7)*

534 (8.9)
78 (10.1)
40 (13.6)*
55 (8.3)
11 (5.4)

Unprotected
anal
intercourse
with casual
partner (any in
past 6 months)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

1562 (26.2)
230 (30.2)*
74 (31.1)
150 (24.4)
42 (22.3)

1562 (26.2)
109 (27.5)
40 (30.1)
140 (24.3)
41 (23.4)
100 (33.4)*
26 (34.7)
40 (26.9)

1562 (26.2)
230 (30.2)*
90 (30.7)
167 (25.1)
45 (22.5)

European (referent)
Māori
Pacific
Asian
Other
European-Māori
European-Pacific
Other combinations

* denotes a statistically significant difference (p<0.05).
Multivariate analyses, which controlled for participant’s recruitment venue, age, sexual
identity, and education, revealed different associations between ethnicity and with UAI with
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casual partners and a recent STI diagnosis. Three examples that demonstrate the impact of
classification method in identifying differences between MSM of different ethnicities for
different outcomes were selected for illustrational purposes.
Example 1. Māori MSM were significantly more likely to report unprotected anal
intercourse with a casual partner in the past six months compared with European MSM when
using Prioritisation [AOR:1.25 (1.05,1.51)] or Total Response [AOR:1.27 (1.06,1.52)], but not
when using Single/Combination [AOR: 1.18, (0.92,1.51)].
Example 2. Pacific MSM were significantly more likely to report an STI diagnosis in the
past twelve months compared with European MSM when using Total Response [AOR:1.65
(1.13,2.41)], but not when using Prioritisation [AOR:1.42 (0.91,2.21)] or Single/Combination
[AOR: 1.11 (0.57,2.16)].
Example 3. Asian MSM were significantly less likely to report an STI diagnosis in the
past twelve months compared with European MSM when using Prioritisation [AOR:0.67
(0.46,0.98)] or Single/Combination [AOR:0.65 (0.44,0.97)], but not when using Total Response
[AOR: 0.77 (0.55,1.07)].
DISCUSSION:
Given the discontinued use of Prioritisation as an official method of ethnicity
classification in New Zealand,[8] this study aimed to determine the impact and benefit of new
possible classification methods. Using a pooled sample of 8,040 men who reported an ethnicity
within the 2006-2011 rounds of New Zealand’s national HIV behavioural surveillance for MSM,
three ethnicity classification methods were compared in terms of sample size produced,
demographics, and differences in sexual health and behaviour outcomes. Different classification
methods altered sample size, and also revealed and masked associations in demographics and
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sexual health and behaviour outcomes by ethnicity. For example, when compared with European
MSM, certain ethnicity classification methods showed differences in condom use among Māori
MSM and recent STI diagnoses among Asian and Pacific MSM, while other classification
methods showed no differences by ethnicity.
We recommend use of a modified Total Response ethnicity classification method for
future behavioural surveillance in New Zealand and consideration of this approach for other
health issues and jurisdictions. Multiple ethnicity variables are produced (one for each major
ethnic group), but this modified method addresses the challenge of varying and highly
heterogeneous comparison groups; commonly, all remaining participants not self-identifying
with that ethnicity are used as the referent (e.g., any Pacific individual versus all non-Pacific but
Asian, European and Māori individuals). Instead of constructing varying contrasting categories,
this method employs a consistent referent category of any sole major ethnicity for all pairwise
comparisons; in this work, “European only” was chosen. In sum, a modified Total Response
method offers more accurate representation for three reasons. First, it follows the tenants of selfdetermination by assigning participants to all major ethnicities with which they identify. Second,
this method produces the largest possible sample size for each major ethnicity. This limits the
chance of Type II errors, which is crucial given interests in the experiences of and equity for
minority groups. Last, while a single variable is no longer produced, the use of a “Europeanonly” referent group for every other major ethnicity ensures a common and more objective
referent for comparisons between groups.[11]
Public health and biomedical researchers have been poor at providing adequate detail and
useful definition of how race and/or ethnicity are operationalized within their work.[12]
However, transparency in terms of ethnicity classification and enumeration is critical for the
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provision of evidence for disadvantage and/or inequity upon which public health responses may
be built.[13] Approaches to ethnicity classification should be primarily driven by the research
question.[10] Measures of ethnicity should include locally relevant categories, which may be
aggregated into broader categories given practical constraints of population-based questionnaires
(e.g., limited counts in some sub-groups).[13] However, the meaning and utility of any macroethnic groupings (e.g., Samoan and Tongan persons combined together into Pacific people[14])
must be questioned for programming and policy. Further, an individual’s ethnicity is not an
ingrained or permanent trait, but is instead influenced by social and environmental factors over
time.[15]
Ethnicity-focused research must also consider connections with other identities. For
example, how sexuality may be influenced by and mutually reinforce constructs of ethnicity, and
vice versa.[16] Intersectionality scholars push further and challenge public health and researchers
to also consider the meaning of categories, more complex social locations (e.g., interactions with
social class, age, gender), and social and behavioural processes.[17] Research should
acknowledge both the characteristics and attributes of varying ethnicities, but also the social
processes and hierarchies between ethnic groups.[15] This approach may be more relevant to
informing health promotion and interventions aimed at achieving health equity by ethnic
affiliation.[17]
As the identification of inequities can activate public health responses, but also
(re)produce stigma, our findings have implications for government officials, policy makers,
funders, and community stakeholders. While these analyses draw on data specifically related to
sexual health, HIV/STIs, and the MSM population, the implications of this work are pertinent to
any medical or public health work regarding inequity by ethnicity.
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CHAPTER 7
Disparities and Trends in Sexual Health and Behavioural Outcomes
Among Gay, Bisexual and Other Men Who Have Sex with Men in New Zealand
INTRODUCTION
Internationally, there exist inequities in HIV prevalence between MSM of different races
and/or ethnicities.1-6 Researchers have looked at various reasons that might explain these
inequities, but there is no clear and consistent understanding. A recent meta-analysis of studies of
black MSM in Canada, the United States, and the United Kingdom indicated greater odds of HIV
prevalence among this group, but also greater odds of reporting preventive behaviours (e.g.,
fewer partners, condom use) against HIV infection compared with non-black MSM.2 Sexual
partnerning7-10 and sexual network11-12 characteristics of ethnic minority MSM do not explain
sufficiently differences in HIV prevalence by ethnicity.
In New Zealand, research among MSM has not generally not indicated any discrepancy
between ethnic groups in terms of HIV/STI prevalence,13-14 but has in terms of uptake of
HIV/STI testing service.15-16 A 2011 HIV serobehavioural study in Auckland indicated that while
HIV prevalence did not differ by ethnicity, non-European MSM were more likely to have
undiagnosed HIV infection than European MSM.15 Further, among newly HIV-diagnosed MSM
from 2005-2010, Māori and Pacific men were twice as likely to present with ‘advanced HIV
disease’ (CD4 count <200 cells/microliter and/or an AIDS-defining event) compared with
European MSM.16 While some studies in New Zealand have not been sufficiently powered for
comparisons by ethnicity,17-18 behavioural surveillance produces large diverse samples of MSM
and these data are well suited for an analysis focused on these smaller ethnic groups.
Researchers using race/ethnicity information must be informed by and aware of local
demographics and histories of racism, colonization, immigration, and cultural discrimination.
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After Europeans, the indigenous Māori are the second largest ethnic group in New Zealand, and
make up 14.9% of the national population as of 2006.19 HIV diagnosis rates among indigenous
MSM are similar to non-indigenous MSM in Australia, Canada, and New Zealand.20 The next
two largest ethnic minorities in New Zealand are Pacific and Asian people, who comprised 7.2%
and 9.7% of the 2006 national population, respectively.19 Internationally, very little research has
focused on Pacific MSM, whom are often combined with Asian MSM as one ethnic group.21
However, no research among MSM in New Zealand has specifically examined the role of
ethnicity in HIV prevention. Therefore, the aim of this research was to investigate disparities
between ethnic groups and temporal trends within ethnic groups for sexual health and
behavioural outcomes among MSM in New Zealand.
METHODS
Data Collection & Participants. New Zealand’s national HIV behavioural surveillance
consists of repeated cross-sectional surveys of gay, bisexual and other men who have sex with
men (MSM). The Gay Auckland Periodic Sex Survey (GAPSS) recruits participants during one
week in February starting at a community fair day and then from gay bars and sex-on-site
venues. Subsequently, for two to four weeks, the Gay men’s Online Sex Survey (GOSS) recruits
participants from online dating sites. To be eligible for either survey, individuals must selfidentify as a man, be at least 16 years old, and report sex with a man in the last five years.
Eligible men self-complete anonymous questionnaires and could participate only once per year
and only in either GAPSS or GOSS. Responses were pooled from 2006, 2008, and 2011 and in
order to limit multiple responses from the same individuals, those responses that indicated
completion of a survey in a prior year were removed from the pooled sample (i.e. a participant’s
earliest response was retained). The Northern X Regional Ethics Committee granted ethical
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approval. More detail on the surveillance methods can be found elsewhere.15
Main Predictor. The focus of this research was to investigate potential disparities
between major ethnic groups in New Zealand and behavioural trends within these groups.
Ethnicity was self-identified by participants using Statistics New Zealand’s census question
where participants could indicate any number of ethnic affiliations, and then were subsequently
categorized into one or more major ethnic group using a modified “total-response” classification
method, the modification being the use of a European-only referent group.22 Results for four
major ethnic groups will be reported: Asian (including Chinese and Indian), European,
indigenous Māori, and Pacific people (including Samoan, Cook Island Māori, Tongan, and
Niuean). Men reporting only other ethnicities (and not one from the previous four major groups)
were excluded from subsequent analyses. Three dichotomous variables were established to
assess potential disparities between Asian, Māori, or Pacific MSM and European-only MSM. A
common referent of “European-only”, which included participants who indicated one or multiple
European ethnicities, but no Asian, Māori, or Pacific ethnicities, was used for each of the
comparisons with Māori, Pacific, and Asian MSM. An individual who identified with multiple
ethnicities across more than one major group was included in each of the Māori, Pacific, and
Asian groups; none of these men would be classified as European-only.
Outcomes. A variety of sexual health and behavioural variables were used as outcomes
for these analyses. The number of male sexual partners in the past six months was dichotomized
to fewer than 20 partners and 20 or more. Reporting recent sexual health testing and treatment
was dichotomized into “within the past 12 months” or longer (including those never
tested/treated). Men who reported any STI diagnosis in the past 12 months were compared with
those men who reported no STI diagnosis (including those not tested). HIV testing was measured
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in two ways: lifetime testing (ever having been tested for HIV versus never having been tested)
and recent testing (having been tested for HIV in the past 12 months versus less recent testing or
never being tested). Condom use was measured in two variables dichotomously by partner type:
any unprotected anal intercourse versus not with a casual partner (defined as having had sex with
the individual once, twice or three times) or with a regular partner (defined as having had sex
four or more times).
Other Measures. The year and site of recruitment were recorded for all participants.
Participant age (measured continuously by year), sexual identity (measures as gay, bisexual or
other), and education level (dichotomized into less than post-secondary/tertiary education versus
at least some post-secondary/tertiary education) were also recorded.
Statistical Analyses. All statistical analyses were conducted using StataSE 11.2.
Differences in terms of men who responded to the ethnicity question and those who did not were
determined using t-tests for continuous variables and chi-square tests of independence for
categorical variables. Descriptive statistics for the demographic variables and outcomes were
calculated for Asian, Māori, Pacific and European-only men as well as for the overall sample.
Each demographic variable (recruitment year and site, age, sexual identity, and education level)
and sexual health and behavioural outcome (i.e. ≥ 20 male sex partners, STI diagnosis, STI
testing/treatment, lifetime and recent HIV testing, and any unprotected anal intercourse with
either casual or regular partners) was regressed on each pairwise comparison of ethnic groups
(i.e., any Asian versus European-only, any Māori versus European-only, and any Pacific versus
European only) using t-tests for continuous variables and chi-square tests of independence for
categorical variables (p<0.05 considered significant).
The sexual health and behavioural outcomes were further analysed using multivariable
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logistic regression for each pairwise comparison of ethnic groups (p<0.05 considered
significant), while controlling for demographic factors (i.e., recruitment site, age, sexual identity,
and education were all forced into each model).
Following the analysis of differences in sexual health and behavioural outcomes for
Māori, Pacific and Asian MSM compared with European-only MSM, an analysis for trends
within major ethnic groups of MSM was conducted. Temporal trends from 2006, 2008, to 2011
for sexual health and behavioural outcomes (i.e. ≥ 20 male sex partners, STI diagnosis, STI
testing/treatment, lifetime and recent HIV testing, and any unprotected anal intercourse with
either casual or regular partners) within each major ethnic group (any Asian, any Māori, any
Pacific and European-only) were first assessed at the univariate level using the non-parametric
Wilcoxon rank-sum test (nptrend command in Stata) (results not shown). The sexual health and
behavioural outcomes were further analysed within each major ethnic group to assess temporal
difference comparing 2006 to 2008 and 2011 using multivariable logistic regression (p<0.05
considered significant), while controlling for demographic factors (i.e., recruitment site, age,
sexual identity, and education were all forced into each model).
RESULTS
A pooled sample of 8,350 gay, bisexual and other men who have sex with men (MSM)
was collected during New Zealand’s 2006, 2008 and 2011 national HIV behavioural surveillance
questionnaires. A total of 8,040 MSM completed the ethnicity question (n=310, 3.7% missing).
Men who did not provide ethnicity information were more likely to have participated in-person
(6.0%) than online (2.2%, p<0.001), have participated in 2008 (5.2%) than 2006 (2.9%) or 2011
(3.5%, p<0.001), be younger (p=0.02), have at least some tertiary/post-secondary education
(2.1%) than no tertiary/post-secondary education (1.2%, p=0.001), and have tested HIV-positive
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(4.8%) than have tested HIV-negative or not tested (2.4%, p=0.02); there were no differences by
sexual identity (gay, bisexual or other, p=0.16). Men who indicated any ethnicity other than the
major four groups under investigation were excluded (n=180).
Of the remaining MSM who reported at least one of the four major ethnicities (n=7,860),
there were 801 Māori men (10.2%), 304 Pacific men (3.9%), 693 Asian men (8.8%), and 6155
men who only reported European ethnicities (78.3%). The demographic characteristics of the
overall sample, and for Asian, Māori and Pacific men, along with differences in comparison to
European-only men, are shown in Table 7.1. Different proportions of Asian and Māori men were
recruited each year compared with European-only men. Asian and Pacific men were less likely
to have been recruited from online dating sites. Asian, Māori and Pacific men were more likely
to be younger than European-only men. Sexual identity differed for Asian, Māori and Pacific
men compared with European-only men. Education level did not differ between European-only
men and Māori and Pacific men, but Asian men were more likely to report tertiary education.
Univariate differences in sexual health and behavioural outcomes between MSM of other
major ethnicities when compared with European-only men are shown in Table 7.2. The results of
multivariate comparisons between ethnicities, after controlling for significant demographic
factors, are shown in Table 7.3 and discussed subsequently. Compared with European-only men,
Asian men were less likely to report a recent or lifetime HIV test. Asian men were less likely to
report recent HIV or STI testing as well as lifetime HIV testing. Compared with European men,
Māori and Pacific men were more likely to report greater than 20 partners. Pacific men were less
likely than European-only men to report ever having had an HIV test. Māori and Pacific men
were more likely than European-only men to report any UAI with their casual partners, while
Māori men were less likely to report any UAI with their regular partner.

135

Table 7.1. Prevalence of and differences in demographic characteristics of Asian, Māori and Pacific
MSM compared with “European-only” MSM in New Zealand based on univariate analyses, 2006-2011
Asian
Māori
Pacific
Europeana
Total
n (%)
n (%)
n (%)
n (%)
n (%)
Sample size
693
801
304
6155
7860
% of N
8.8
10.2
3.9
78.3
100.0
Recruitment year
2006
235 (33.9)b 302 (37.7)b
123 (40.5)
2594 (42.1)
3270 (40.8)
2008
204 (29.4)b 220 (27.5)b
89 (23.0)
1619 (26.3)
2110 (26.8)
2011
254 (36.7)b 279 (34.8)b
92 (30.3)
1942 (31.6)
2543 (32.4)
Recruitment site
Fair day
240 (34.6)b
213 (26.6) 100 (32.9)b
1537 (25.0)
2064 (26.3)
b
Bars
24 (3.5)
49 (6.1)
18 (5.9)b
267 (4.3)
354 (4.5)
Sex-on-site venue
90 (13.0)b
53 (6.6)
23 (7.6)b
415 (6.7)
572 (7.3)
Online dating site
339 (48.9)b
486 (60.7) 163 (53.6)b
3936 (64.0)
4870 (62.0)
Age (in years)
Mean
29.7b
31.2b
29.4b
36.1
34.9
SD
8.9
10.7
10.3
13.1
12.7
Sexual identity
Gay
523 (76.1)b 484 (60.6)b 188 (62.6)b
4342 (70.8)
5482 (70.1)
Bisexual
142 (20.7)b 185 (23.2)b
71 (23.5)b
1518 (24.8)
1897 (24.2)
Other
22 (3.2)b 130 (16.3)b
43 (14.2)b
271 (4.4)
446 (5.7)
Education level
Less than tertiary degree
238 (34.6)b
534 (67.5)
198 (66.7)
3913 (64.2)
4837 (62.1)
Tertiary degree or greater 450 (65.4)b
257 (32.5)
99 (33.3)
2185 (35.8)
2947 (37.9)
a
European-only men are the referent. b statistically significant difference (p<0.05).
NB: Missing data are omitted from the table.

Table 7.2. Differences in sexual health and behavioural outcomes of Asian, Māori and Pacific MSM
compared with European-only MSM in New Zealand based on univariate analyses, 2006-2011
Asian
(n=693)

Māori
(n=801)

Pacific
(n=304)

Europeana
(n=6,155)

Total
(N=7,860)

≥ 20 male sex partners in P6Mb
No, less than 20 partners
616 (90.6)
683 (88.2)
243 (82.9)
5476 (91.1)
6943 (90.5)
Yes, 20 or more partners
64 (9.4)
91 (11.8)e
50 (17.1)e
537 (8.9)
726 (9.5)
STI diagnosis in P12Mc
Yes
55 (8.3)
78 (10.1)
40 (13.6)e
534 (8.9)
684 (8.9)
No
610 (91.7)
696 (89.9)
255 (86.4)
5477 (91.1)
6970 (91.1)
STI testing/treatment in P12Mc
Yes
261 (38.2)e
385 (49.4)
131 (45.2)
2780 (45.8)
3516 (45.5)
No
422 (61.8)
395 (50.6)
159 (54.8)
3284 (54.2)
4210 (54.5)
HIV tested in lifetime
Yes
409 (59.9)e
519 (65.5) 166 (55.5)e
4071 (66.7)
5117 (65.7)
No, never has been tested
274 (40.1)
274 (34.6)
133 (44.5)
2032 (33.3)
2670 (34.3)
HIV tested in P12Mc
Yes
264 (38.7)
331 (41.7)
107 (35.8)
2424 (39.7)
3095 (39.8)
No
419 (61.4)
462 (58.3)
192 (64.2)
3679 (60.3)
4692 (60.3)
Any UAId with casual partners, P6Mb
Yes
167 (25.1)
230 (30.2)e
90 (30.7)
1562 (26.2)
2017 (26.6)
No
499 (74.9)
532 (69.8)
203 (69.3)
4398 (73.8)
5572 (73.4)
Any UAId with regular partner, P6Mb
Yes
165 (24.6)
162 (21.1)e
90 (30.8)
1575 (26.4)
1996 (25.8)
No
505 (75.4)
605 (78.9)
202 (69.2)
4403 (73.7)
5651 (74.2)
a
European-only men are the referent. b P6M = in past six months. c P12M = in past 12 months. d UAI = unprotected
anal intercourse. e statistically significant difference (p<0.05). NB: Missing data are omitted from the table.
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Table 7.3. Differences in sexual health and behavioural outcomes for Asian, Māori and
Pacific MSM compared with European-only MSM in New Zealand based on multivariate
analysis controlling for recruitment site, age, sexual identity, and education, 2006-2011
Asian
AOR (95% CI)

Māori
AOR (95% CI)

Pacific
AOR (95% CI)

≥ 20 male sex partners in P6Ma

1.08 (0.81, 1.45)

1.41 (1.10, 1.82)d

2.42 (1.73, 3.39)d

STI diagnosis in P12Mb

0.76 (0.56, 1.04)

1.04 (0.80, 1.35)

1.42 (0.99, 2.03)

STI testing/treatment in P12Mb

0.62 (0.52, 0.74)d

1.09 (0.93, 1.27)

0.96 (0.75, 1.23)

HIV tested in lifetime

0.63 (0.53, 0.76)d

1.09 (0.92, 1.29)

0.74 (0.57, 0.96)d

HIV tested in P12Mb

0.79 (0.66, 0.94)d

1.07 (0.91, 1.26)

0.88 (0.68, 1.13)

Any UAIc with casual partners in P6Ma

1.11 (0.91, 1.35)

1.26 (1.06, 1.50)d

1.46 (1.12, 1.92)d

Any UAIc with regular partner in P6Ma

0.90 (0.74, 1.10)

0.75 (0.62, 0.91)d

1.24 (0.95, 1.62)

NB: AOR (95% CI) indicate adjusted odds ratios with 95% confidence intervals
a
P6M = in past six months. b P12M = in past 12 months. c UAI = unprotected anal intercourse. d statistically
significant difference (p<0.05).

Descriptive statistics of each sexual health and behavioural outcome by year and major
ethnicity are available in tabular form in Appendix I. After adjusting for recruitment site, age,
sexual identity and education, the adjusted odds ratios for within ethnic group changes between
2006 versus 2008 and 2011 in sexual health and behavioural outcomes are shown in Table 7.4
for Asian, Māori, Pacific, and European-only men. Over time, the proportion of Māori and
European-only men who reported greater than 20 male sexual partners in the past six months
decreased. Asian, Pacific, and European-only men were increasingly likely to report both recent
(past 12 months) and lifetime HIV testing from 2006 to 2011. European-only men also had an
increasing trend of recent STI testing/treatment from 2006-2011. The proportion of Europeanonly men reporting any UAI with casual partners increased from 2006 to 2011.
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Table 7.4. Within ethnic group temporal trends of sexual health and behavioural outcomes
from 2006-2011 for Asian, Māori, Pacific and European-only MSM in New Zealand based
on multivariate analyses controlling for recruitment site, age, sexual identity, and
education level (recruitment year 2006 as referent)
≥ 20 male sex partners in P6Ma
2008
2011
STI diagnosis in P12Mb
2008
2011
STI testing/treatment in P12Mb
2008
2011
HIV tested in lifetime
2008
2011
HIV tested in P12Mb
2008
2011
Any UAIc with casual partners in P6Ma
2008
2011
Any UAIc with regular partner in P6Ma
2008
2011

Asian
AOR (95% CI)

Māori
AOR (95% CI)

Pacific
AOR (95% CI)

European-only
AOR (95% CI)

0.31 (0.13, 0.66)d
0.61 (0.33, 1.11)

0.74 (0.42, 1.28)
0.53 (0.30, 0.93)d

2.44 (1.63, 5.61)d
0.78 (0.30, 2.02)

0.76 (0.61, 0.95)d
0.67 (0.54, 0.84)d

2.26 (1.10, 4.67)d
1.12 (0.52, 2.41)

1.02 (0.56, 1.82)
0.80 (0.45, 1.43)

2.90 (1.25, 6.73)
0.94 (0.36, 2.45)

1.32 (1.06, 1.64)d
1.04 (0.84, 1.30)

0.94 (0.63, 1.40)
1.06 (0.73, 1.55)

0.91 (0.63, 1.31)
1.28 (0.91, 1.79)

0.76 (0.42, 2.65)
0.96 (0.53, 1.72)

1.04 (0.91, 1.18)
1.25 (1.11, 1.41)d

1.32 (0.88, 1.97)
1.71 (1.16, 2.52)d

0.98 (0.66, 1.46)
1.13 (0.78, 1.65)

1.43 (0.78, 2.59)
1.87 (1.03, 3.41)d

1.07 (0.93, 1.24)
1.36 (1.19, 1.56)d

1.31 (0.87, 1.97)
1.68 (1.15, 2.47)d

0.85 (0.58, 1.23)
1.36 (0.97, 1.91)

1.13 (0.60, 2.11)
2.42 (1.33, 4.42)d

1.13 (0.99, 1.30)
1.65 (1.45, 1.86)d

1.19 (0.75, 1.87)
1.04 (0.67, 1.61)

1.29 (0.86, 1.95)
1.11 (0.75, 1.62)

1.26 (0.63, 2.53)
1.18 (0.61, 2.32)

0.94 (0.81, 1.10)
1.31 (1.14, 1.50)d

1.26 (0.80, 1.97)
0.98 (0.63, 1.53)

0.82 (0.52, 1.30)
0.81 (0.53, 1.23)

0.86 (0.46, 1.70)
0.85 (0.45, 1.61)

0.89 (0.76, 1.03)
0.98 (0.85, 1.12)

NB: AOR (95% CI) indicate adjusted odds ratios with 95% confidence intervals
a
P6M = in past six months. b P12M = in past 12 months. c UAI = unprotected anal intercourse. d statistically
significant difference with 2006 as the referent (p<0.05).

DISCUSSION
Sexual health and behavioural outcome disparities between Asian, Māori, and Pacific
MSM compared with European MSM, whose responses were collected in the 2006, 2008, or
2011 rounds of New Zealand’s national HIV behavioural surveillance (n=7,860), were analysed,
as were temporal trends across administrations of the survey. Demographically, compared with
European men, Asian, Māori and Pacific men in our study were younger, Māori and Pacific men
were less likely to identify as gay, while Asian men were more likely to identify as gay and
report at least some tertiary education. In the current study, which distinguished between casual
and regular partners, after controlling for demographic factors, Māori and Pacific men were more
likely to report any unprotected anal intercourse (UAI) with casual partners compared with
European men, which is contrary to previous findings among MSM in Britian7 and the United
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Kingdom,6 which indicated no difference in any UAI by ethnicity. In the current study, Māori
and Pacific men were more likely to report greater than 20 male sexual partners compared with
European men, which may increase the likelihood of reporting any UAI given the increased
number of sexual partners. This highlights the sensitivity of using such measures of risk and
could explain the finding that Māori and Pacific men were more likely to report any UAI with
casual partners compared with European MSM. The proportion of Māori and European men
reporting greater than 20 male sexual partners decreased from 2006 to 2011, but there was no
change among Pacific or Asian men. The current study also found a temporal increase in any
UAI with casual partners among European men, but no trends with other ethnicities nor with a
regular partner, which is consistent with research in other regions: in London, England any UAI
went from 24.3% in 1998 to 33.9% in 2008,23 and in Scotland there was little change in the
number of MSM reporting two or more UAI partners (14.5% in 2002 and 13.1% in 2008).24
HIV/STI testing did not differ between Māori and European men, although Asian and
Pacific men were less likely to have ever had an HIV test and Asian men were also less likely to
report HIV testing or STI testing/treatment in the past year. A 2011 sero-prevalence study in
Auckland found that non-European MSM were more likely to have an undiagnosed HIV
infection compared European MSM,15 which highlights the importance of monitoring and
addressing testing disparities between and trends within ethnic groups. In the current study, the
proportion of Asian, Pacific, and European men who reported any lifetime test for HIV, as well
as an HIV test in the past 12 months, increased from 2006 to 2011. Behavioural trends over time
should be interpreted in light of point estimate values and differences between ethnicities, which
together should inform HIV prevention and health promotion targets. As such, the following four
paragraphs discuss the overall results for each major ethnic group.
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Asian MSM. The demographics of the current sample of Asian MSM are similar to Asian
MSM from Vancouver25 as well as San Francisco26 and Los Angeles9,12 who were also younger
and more likely to have had at least some post-secondary education. Asian men in the US were
more likely to report a gay sexual orientation.9,12 Most disparities for Asian men here related to
uptake of HIV and STI testing services, and the lower risk of STI diagnosis may be an artefact of
lower access to and uptake of these services. However, there was an increasing trend for recent
HIV testing among Asian men between 2006 and 2011 in the current study. In the United
Kingdom, even after controlling for demographic factors, there was no difference in the
proportion of Asian MSM reporting ever having tested for HIV compared with White British
MSM.6 The proportion of Asian MSM in the current study who reported never having been
tested for HIV (40%) was higher than the proportion reported in the metro United States (8%),21
Britain (Chinese: 23%, South Asian: 32%),7 or Canada (21%).25 Testing uptake within two years
of survey did not differ for Asian MSM in Canada,25 which may indicate more proximal success
in Canada for improving access to and uptake of HIV testing service, a trend noted among Asian
MSM in New Zealand, but not yet to the same level as European MSM in New Zealand.
Therefore, one strategy to address this disparity in New Zealand, given that Asian MSM were
nearly twice as likely to report being younger and have at least some tertiary education, would be
to deliver health promotion and interventions through tertiary education providers.
Māori MSM. There is sparse literature documenting the experience and sexual health of
Māori MSM with the exception of the 1996 Male Call/Waea Mai, Tāne Mā study in New
Zealand,27 which reported on the differences between Māori and non-Māori respondents.
Therefore, the current study provides an important update, foundation, and benchmark to guide
future health promotion and research. The current study found that Māori men were younger and
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less likely to identify as gay, similar to the 1996 Male Call findings.27 In the current study, the
only temporal trend was a decrease in the number of Māori men who reported greater than 20
sexual partners in the six months prior to survey; however, Māori men were still more likely to
report greater than 20 sexual partners compared with European men (who had a similar
decreasing trend for this behavioural outcome). This disparity in number of partners was not
present in the 1996 Male Call study,27 and may indicate an important divergence between ethnic
groups over the past decade. In terms of condom use, the current study findings that Māori men
were less likely to report any UAI with regular partners is consistent with the 1996 Male Call
study findings.27 However, the current study found that Māori men were more likely to report
any UAI with casual partners compared with European men, while the 1996 Male Call study
found no difference.27 Compared with data from 1996,27 the current study indicates new
differences in sexual partnering and condom use with casual partners that should be addressed
with culturally appropriate sexual health education and health promotion strategies that are free
of stigma and discrimination related to HIV-status and ethnicity.28
Pacific MSM. Of all major ethnic groups explored, least has been previously published
about Pacific MSM. MSM who reported a Pacific ethnicity comprised 3.9% of the current study,
which is an improvement from the 2.6% in the 1996 Male Call study;29 however, this still
underrepresents the 2006 Pacific population in New Zealand (6.9%).30 Compared with European
men in the current study, Pacific men were less likely to have ever had an HIV test, a disparity
not present in the 1996 Male Call study in New Zealand.31 The increasing trend among Pacific
men for lifetime HIV testing and recent HIV testing (in the past year) indicates uptake of these
services more recently, but also by MSM who had not previously tested. Pacific men in the
current study were also more likely to report 20 or more male sexual partners and any UAI with
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casual partners in the six months prior to survey compared with European men. Given no
increasing trend in condom use among Pacific men, greater numbers of sexual partners could
indicate increased risk for HIV transmission for these groups. Future research and health
promotion may require a more nuanced country-level focus in order for it to be culturally
appropriate given the diversity of Pacific communities.32
European MSM. While the primary focus of the current analyses was on men of nonEuropean ethnicities, European-only men comprise the largest macro-ethnic group of MSM in
New Zealand (78.3%). Given the large size and heterogeneity of this European classification,
future analyses could investigate ethnic sub-groups within this macro category, such as work in
the United Kingdom that has investigated eastern European MSM.5,6 There were increasing
trends in both recent and lifetime HIV testing, as well as recent STI testing/treatment, which are
similar to findings for MSM in eastern Australia (although ethnicity was not considered in the
latter).33 There was a decreasing trend of reporting greater than 20 sexual partners, but an
increasing trend of any UAI with casual partners. Condom promotion among these men is
important, especially given the proportion of the MSM population they comprise; future research
should help identify those men with the greatest risk of HIV infection and inform acceptable and
effective campaigns or interventions.
Strengths & Limitations
This paper focuses on both absolute disparities between, and temporal trends within,
MSM of different major ethnic groups and is the first comprehensive analysis by ethnicity
among MSM in New Zealand. Responses come from a well-established, robust behavioural
surveillance program, and were pooled across three years in order to increase statistical power.
Recruitment included Internet dating sites in addition to community venues, which increased the
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sample size and diversity although Asian and Pacific MSM were all less likely to have been
recruited online compared with European MSM. European MSM were chosen as the referent
group for all ethnic group comparisons, which may reinforce their privilege and power in
society. It was because of their cultural dominance within New Zealand that European men were
chosen as the referent group. These analyses focused on major ethnic groups, which attenuate
diversity within these macro categories, particularly for Asian and Pacific MSM. Further,
individuals who reported ethnicities from two or more major ethnic groups were placed into each
major group within these analyses; future research could address whether and how these
individuals may be unique. Multivariable logistic regressions were used to examine trends over
time instead of simpler methods, such as non-parametric statistics. In visually comparing the
descriptive trends in Appendix 1 with the multivariate results there are nuances that emerge with
this statistical approach and it appears more statistically defensible.
Future Research
Research into race/ethnicity should be informed by and consider regional demographics
and histories of racism, colonization, immigration, and cultural discrimination. Future
surveillance and research should consider country of birth,34-35 migration, and language, which is
particularly important among Asian and Pacific MSM.36 Research on the social and sexual
networks of MSM,11 in particular an understanding of how they are mediated by ethnic and
cultural norms and processes of racialization, may strengthen extant health promotion efforts.
There may also be important differences by age or generation within MSM of different
ethnicities.10 For example, compared with other ethnicities, Pacific youth in New Zealand were
more likely to report being transgender;37 future research should consider traditional/cultural
identities related to sexual orientation and gender (e.g., Māori takatāpui and Pacific fa’afafine),
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and their influence on sexual behaviour, as well as access to and uptake of health services.
Differences in HIV/STI testing uptake may indicate higher rates of undiagnosed infection and
should be investigated further.
CONCLUSION
Māori and Pacific MSM were more likely to report any UAI with casual partners
compared with European MSM, but there were no deficits in condom use with regular partner by
ethnicity. Asian and Pacific MSM reported lower prevalence of lifetime HIV testing compared
with European MSM. Improvements in recent and lifetime HIV testing have been experienced
inequitably, with static rates for Māori MSM. The results imply that HIV prevention education
and testing for HIV/STIs should be culturally relevant and accessible to diverse groups of MSM.
Due to experiences of discrimination in healthcare27 and limited uptake of testing services among
some ethnic groups, structural changes in health services38 and societal attitudes39 are necessary
to improve sexual health for Māori, Pacific, and Asian MSM in New Zealand.
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CHAPTER 8
Conclusion
This thesis was an investigation of the prevalence of and demographic, behavioural,
relational, and cognitive factors affecting HIV-related outcomes (e.g., HIV/STI testing, condom
use) among gay, bisexual, and other men who have sex with men (MSM) in New Zealand. The
work was based on two previously unexamined sub-population foci: younger MSM and major
ethnic groups. Data for this thesis were pooled from the 2006, 2008, and 2011 national
behavioural surveillance questionnaires completed by MSM in New Zealand who were at least
16 years old and reported sex with another man in the past five years. Respondents were
recruited from a community fair day, gay bars, and sex-on-site venues in Auckland, and
subsequently from nation-wide online dating sites.
The New Zealand AIDS Foundation’s HIV Prevention Plan 2009-2014 is set to expire
this year (1). As a new plan is developed, the findings from my thesis will inform new age- and
ethno-specific HIV prevention policy and strategies. The findings will also help provide a
benchmark for targeted outcome measurement of the current prevention plan (2009-2014) in
terms of its success or failure.
Key Findings
There were a total of 9,595 responses from MSM across the 2006, 2008, and 2011 rounds
of national behavioural surveillance in New Zealand. Of these, 3387 were men aged between 16
and 29 years, herein referred to as younger MSM (YMSM). Of all MSM, 8,041 reported their
ethnicity. When classifying ethnicity using the newly recommended modified Total Response
approach, there were a total of 693 Asian, 801 Māori, 304 Pacific, and 6155 European MSM.
Instead of a population-specific primary lens, the key findings of my thesis will be presented in
terms of the main outcomes of interest: HIV (and other STI) testing and condom use. Details of
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the findings pertaining to ethnicity classification and anal modality are also included.
Testing
Among MSM of all ages, Pacific and Asian men were less likely to report ever having
had an HIV test compared with European men. Asian men were also less likely to report recent
HIV or STI testing in the year prior to survey. However, the proportion of Asian, Pacific, and
European men reporting lifetime or recent HIV testing increased from 2006 to 2008 and 2011.
There were no differences in STI diagnosis by ethnicity. There were no differences in testing
behaviour among Māori MSM compared with European men, and Māori MSM were the only
ethnic group without an increase any testing behaviour from 2006-2011. Specific analysis for
YMSM (aged 16-29) identified a 40% (n=1,338/3,352, 39.9%) prevalence of recent HIV testing
(in the year prior to survey). YMSM had greater odds of recent HIV testing if they were recruited
in-person, older, gay-identified, European, spent more time with gay men, reported multiple
partners, had >1 year relationship, were high condom users with casual partners, were more
knowledgeable and had more concern regarding HIV.
Condom Use
Condom use was highly clustered within YMSM, which indicates that young men tended
to be habitual condom users or habitual non-users. However, YMSM’s condom use did vary by
partner type. High condom use was reported by 35% of YMSM with boyfriends, 60% of YMSM
with fuckbuddies, and 75% with casual partners. Condom use with a regular partner was
negatively associated with relationship length for YMSM. YMSM who held positive attitudes
regarding condoms were more likely to report high condom use with their regular partners.
Compared with YMSM who reported one sexual partner in the six months prior to survey, young
men who reported greater than 20 partners were less likely to report high condom use.
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HIV-positive YMSM were significantly less likely to report condom use in the past six
months. These observations strongly suggest that this group, who are high-risk in terms of
forward transmission, should be investigated more purposively. Based on the current crosssectional data, it is not possible to establish casual temporality. For example, it would be
important to distinguish between low condom use leading to an HIV infection versus low
condom use following an HIV diagnosis.
Demographic factors were largely non-significant predictors for general condom use.
YMSM recruited from online dating sites were significantly less likely to report high condom
use compared with YMSM recruited from community venues. Condom use did not differ by
ethnicity with a regular partner; however, compared with European YMSM, Pacific YMSM were
less likely to report high condom use during receptive anal intercourse with a casual partner, but
also generally across all partners and anal modalities as demonstrated in the mixed-effects
model. For MSM of all ages, Māori and Pacific men were more likely than European men to
report any unprotected anal intercourse with casual partners and to report greater than 20
partners. In terms of condom use with a regular partner, Māori MSM were more likely than
European MSM to report always using a condom. There were no temporal differences in
consistent condom use with casual or regular partners from 2006 compared with 2008 and 2011
for Asian, Māori or Pacific MSM. A greater proportion of European MSM reported any
unprotected anal intercourse with a casual partner in 2011 compared with 2006.
Ethnicity Classification
Race and ethnicity classification systems have considerable implications for public health
surveillance programs in terms of data collection, analysis, and reporting; affected communities
in terms of knowledge, programming, and stigma; and health policies, funding and research.
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Once collected, these data are often classified into macro groups. In New Zealand, these groups
include Asian, European/Pākehā, Māori, Other ethnicity, and Pacific people, listed
alphabetically. In the thesis, three different ethnicity classification systems (prioritization,
single/combined, total response) were examined to determine how each affected sample size,
demographics, and behavioural outcomes for each major ethnic group. These different
classification approaches altered sample size and also revealed/masked associations in
demographics and HIV-related outcomes by ethnicity. A new modified Total Response method
is recommended for use in future behavioural surveillance with MSM in New Zealand, but could
also benefit work in other health issues in New Zealand and other jurisdictions. This method
adheres to the principle of self-determination by classifying an individual into each ethnic group
with which they identify. The modification to Total Response involves the use of a common
referent ethnic group, in this case European-only, to compare with the remaining major ethnic
groups of Asian, Māori, and Pacific people.
Anal Modality
Across all analyses with YMSM, anal modality was a significant predictor of both HIV
testing and condom use behaviours. YMSM who were exclusively insertive during anal
intercourse differed from those who reported any receptive anal intercourse. These insertive-only
YMSM were less likely to have reported a recent HIV test and more likely to report high
condom use than YMSM who were ever receptive. Given the increased risk of HIV transmission
through receptive anal intercourse, it is important that these men understand their level of risk in
terms of HIV acquisition. While men who reported receptive anal intercourse were more likely
to have tested recently for HIV, a primary prevention approach would rather encourage and
sustain high condom use.
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Key Impacts
Although data from other international jurisdictions indicate differences in HIV
prevalence and incidence by age (2,3) and race/ethnicity (4,5), there was little evidence of such
disparities within New Zealand (6). The findings of this thesis provide the first comprehensive
analysis in New Zealand for YMSM and by ethnicity for MSM of all ages. It is important that
future health promotion address lower HIV testing and condom use among demographic and
behavioural sub-groups of YMSM identified in this research as these behaviours could lead to
HIV acquisition and/or transmission. There were also differences between ethnic groups, as well
as varying temporal trends within different ethnic groups, in terms HIV/STI testing and condom
use.
New Zealand’s steadfast focus on consistent condom promotion during anal intercourse
between men (1) has had differential success among sub-groups of YMSM and by ethnicity. A
key finding from the work of my thesis is that condom use was highly clustered within
individuals, but varied by partner type and anal modality. Condom use was analyzed in different
ways: use was categorized by frequency i.e., low, medium, and high frequency levels, as well as
in absolute measures such as any unprotected anal intercourse. A measure of condom use that
considers frequency of use may be more helpful to health promotion aimed at improving these
behaviours compared with an absolute measure. Condom use was also disaggregated by partner
type with consideration to different anal modality characteristics. There were significant
differences in the levels of and factors associated with condom use for boyfriends, fuckbuddies,
and casual partners.
It is worth stressing the importance of anal modality, both with main regular partners, but
also across all partners, in terms of shaping not only condom use, but also uptake of testing
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among YMSM. YMSM who were exclusively insertive, compared with YMSM who reported
any receptive anal intercourse, were more likely to have tested for HIV in the year prior to
survey and to report high condom use in the six months prior to survey. While a universal
condom use campaign is important, the findings of this thesis indicate that uptake of condom use
differs. Therefore, mixed methods research could help inform the application of additional
attention and resources to ensure equitable uptake across and within age and ethnic groups, but
also with MSM at greatest risk of acquiring or transmitting HIV, such as men who have
receptive anal intercourse, report consistently low condom use with multiple partners, and do not
get tested for HIV or STIs. These men likely require more intensive and individualized attention
to improve their knowledge of HIV risk and condom use; there are examples of effective
interventions with YMSM in the United States (7).
Late presentation and diagnosis of MSM infected with HIV continues to be an issue in
New Zealand (8) and likely contributes to propagation of the HIV epidemic. The findings related
to HIV and other STI testing in this thesis can help inform health promotion efforts to increase
acceptability, access, and uptake of HIV and other STI testing services by different ethnic,
identity, and age groups. These results could also be used to assess whether those with any or
increased risk of transmission have been tested recently for HIV. It is important that we
understand the reasons of and barriers faced by individuals who may have been exposed to HIV,
but have never tested for HIV, in order to increase the prevalence of lifetime HIV testing.
Qualitative methods may be best suited to address this kind of research question. In addition to
addressing the group of “never tested for HIV”, it is important that routine testing for HIV and
other STI be promoted as a necessary component of comprehensive sexual health. Perhaps most
important, is that HIV testing frequency be increased among those at greatest risk for HIV
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infection, for example, those men reporting consistently low condom use across multiple
partners. Work to improve the accessibility, acceptability, and uptake of testing services should
occur in the context of “actual risk” in addition to ensuring equity by age and ethnicity.
Finally, the lower prevalence of recent HIV testing and condom use amongst YMSM
recruited online indicates the need to engage better with these MSM who may not be accessible
through physical community spaces such as gay bars and sex-on-site venues. Given the
proliferation of online and mobile platforms for sociosexual purposes among MSM, particularly
as these may be associated with increased risk practices by YMSM (2,9), educational campaigns
and interventions that can be delivered in these spaces, using these mediums, are critical.
Although the New Zealand AIDS Foundation has increased their online and social media HIV
prevention efforts since 2011, there are no data indicating the impact of this programming.
Future research should assess any progress in lessening the gap in outcomes between MSM
recruited from community venues versus online dating sites and mobile applications.
Strengths & Limitations
This thesis was able to determine the prevalence of and factors affecting behaviours such
as condom use and HIV/STI testing. An important contribution was in understanding younger
MSM as well as differences between and temporal trends within the major ethnic groups in New
Zealand. These findings provide better information to base decisions regarding HIV prevention
for these populations.
Data were derived from three years of an ongoing behavioural surveillance system that
recruits both from community venues as well as online dating sites, a strength compared with
offline-only or clinic-based samples. A protocol was developed to pool samples across
anonymous and unlinked online and offline rounds in order to increase statistical power for sub-
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population analyses by retaining a participant’s earliest response, which was achieved by
removing any response indicating previous participation in the surveillance system. This
approach ameliorates concerns of non-independence within the data as well as the impact of
“looping effects” (10).
A major strength of the research presented in this thesis is the application of innovative
analytic epidemiology methods to behavioural surveillance data. Innovations include: the first
use of mixed effect logistic regression, a form of generalized linear mixed model, to analyse
condom use frequency reports with different partners and during different anal modalities; and
multinomial logistic regression was used to analyze a three-level outcome for condom use with a
main regular partner. The careful construction and use of categories within the current thesis was
an important strength, not just in terms of behavioural and relational nuance, but also in terms of
sub-population foci.
A common definition for younger MSM was used (aged <30 years), but the analyses
presented in the thesis also considered the impact of age within this group, which was an
important predictor of recent HIV testing.
For the ethnicity analyses, four major ethnic groups were considered and investigated
both across and within groups. Although the ethnic heterogeneity of these macro-categories is
recognized, a further breakdown of these groups would be beneficial, especially where there is
sufficient sample size to do so. For example, 6155 MSM identified with only European
ethnicities, and other research has demonstrated differences between western and eastern
Europeans (11).
The data are anonymous and self-reported and the unlinked anonymous repeated crosssectional design of this surveillance program meant that retrospective questions resulted in two
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limitations. First, recall bias may overestimate true condom use (12), which could only be
collected for one main regular sexual partner and than as an average frequency for all casual
partners. Second, it was not always possible to disentangle antecedent causes and putative
predictors from co-occurring risk factors or resultant outcomes. Potential confounders, such as
geographic location, and other explanatory factors, such as sexual partner’s HIV status, were not
included in these analyses.
Finally, it is important to pay homage and add caution to the potential impact of these
results in reinforcing stigma, in particular by age, ethnicity and HIV status. YMSM who believed
they were definitely or probably HIV-positive were less likely to report high condom use
compared with those who believed they were definitely HIV-negative. People living with HIV in
New Zealand may require more explicit secondary prevention as current primary prevention
efforts may not address their unique needs and challenges faced. Investigating potential
disparities between the major ethnicities is important for evaluating the status of health equity.
However, these results should not be used to reify negative ethnocultural or racialized
stereotypes. This research could have been improved with greater inclusion of structural factors,
such as where to get tested or the level of cultural appropriateness of campaigns and services,
and questions regarding disclosure, such as sexual minority or HIV status.
Future Research
The development of new approaches to ethnicity classification and application of new
ways to analyze condom use data have opened up new opportunities for public health
surveillance and research. The proposed new ethnicity classification methods should be used in
the analysis of future iterations of New Zealand’s behavioural surveillance. This will allow for
more specific investigation into identifying and addressing the needs of different ethnic groups.
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In addition, the analytic epidemiology methods can be applied to condom use research for MSM
of all ages.
Condom use behaviour with each partner, reported more proximally to the sexual event
would be of value. This cannot be achieved through this established behavioural surveillance
program. Therefore, novel quantitative and qualitative research is needed to understand the
trajectory of sexual and health-seeking behaviours, which considers the temporal patterns of and
relationship between partner concurrency, anal modality, condom use, and interaction with
sexual health testing and treatment services. In general, prospective or event-level data on sexual
experiences would also help understand the role of environmental and situational factors
affecting condom use. Given the small size of YMSM living with HIV in New Zealand, but their
disproportionate importance with regard to forward transmission of HIV, qualitative research
with these men could uncover barriers to condom use, opportunities to improve and increase
condom use, and ways to improve more distal prevention factors such as social support and
engagement in care.
It remains important to investigate barriers that some MSM may face in accessing testing
information and services with additional attention to younger generations and men in specific
ethnic groups. A 2011 review highlights two main reasons for not testing: fear of consequences
of a positive test result and the perception of stigma from other gay men or wider culture (13).
Four main qualitative themes were identified from interviews with MSM presenting late to HIV
testing in the United Kingdom (14): psychological barriers (fear of illness and dying), stigma
around testing and living with HIV, perceived low risk, and attitudes that health care should have
a more active approach. Similar qualitative research, particular with MSM who have not
accessed testing services, could be helpful in developing new strategies to broaden access to
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testing services and encouraging greater participation.
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Conclusion
The findings from the research presented in this thesis have implications for HIV
surveillance, public health research and programming, and health policy and should activate and
inform public health, political, and community responses. The work in the thesis identifies
particular demographic and behavioural sub-groups of YMSM and MSM of different ethnicities
who need to be involved in new efforts to improve uptake of HIV/STI testing and condoms in
ways that are generationally and culturally appropriate.
Condoms remain the leading primary prevention tool for STIs for sexually active MSM.
Sexual health education needs to be culturally appropriate, both in terms of age and ethnicity,
and must include discussions about sex both within and outside of relationships with
consideration to insertive or receptive anal sex roles. Improving condom use will be a challenge
given the availability of new biomedical HIV prevention tools (15). Efforts to encourage
consistent condom use, particularly within regular relationships, may benefit from approaches
that equate condom use with increased intimacy, trust and positive sexual experience.
As the New Zealand AIDS Foundation’s HIV Prevention Plan 2009-2014 expires this
year (1), the data derived from the analysis presented in my thesis could be important to inform
the next round of policy development. Used appropriately, the data can inform more focused
attention to particular subgroups at greater risk and demonstrate the value of “Going down
under”.
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APPENDIX I
Table 1a – Greater than 20 sexual partners of MSM by ethnicity, using total response
classification method (2006, 2008, 2011)
Ethnicity
Asian
Māori
Pacific
European only
Total sample

2006
n (%)
33 (14.22)
44 (14.86)
22 (18.49)
267 (10.41)
365 (11.30)

2008
n (%)
10 (5.00)
24 (11.43)
19 (22.35)
133 (8.50)
187 (8.98)

2011
n (%)
21 (8.47)
23 (8.58)
9 (10.11)
1137 (7.28)
194 (7.65)

Combined
n (%)
64 (9.41)
91 (11.76)
50 (17.06)
537 (8.93)
746 (9.51)

Table 1b – Recent STI diagnosis (<12 months) of MSM by ethnicity, using total response
classification method (2006, 2008, 2011)
Ethnicity
Asian
Māori
Pacific
European only
Total sample

2006
n (%)
17 (7.56)
33 (11.54)
14 (11.67)
210 (8.33)
262 (8.26)

2008
n (%)
22 (11.46)
22 (10.28)
18 (21.18)
164 (10.41)
225 (10.77)

2011
n (%)
16 (6.45)
23 (8.39)
8 (8.89)
160 (8.36)
205 (7.97)

Combined
n (%)
55 (8.27)
78 (10.08)
40 (13.56)
534 (8.88)
692 (8.84)

Table 1c – Recent sexual health testing/treatment (<12 months) of MSM by ethnicity, using total
response classification method
Ethnicity
Asian
Māori
Pacific
European only
Total sample

2006
n (%)
88 (37.77)
143 (48.47)
57 (47.50)
1134 (44.02)
1431 (44.18)

2008
n (%)
74 (37.76)
94 (45.41)
35 (42.68)
697 (44.65)
902 (43.57)

2011
n (%)
99 (38.98)
148 (53.24)
39 (44.32)
949 (49.25)
1259 (48.54)

Combined
n (%)
261 (38.21)
385 (49.36)
131 (45.17)
2780 (45.84)
3592 (45.45)

Table 1d – HIV testing (ever in lifetime) of MSM by ethnicity, using total response
classification method (2006, 2008, 2011)
Ethnicity
Asian
Māori
Pacific
European only
Total sample

2006
n (%)
124 (53.45)
192 (64.86)
59 (48.36)
1633 (63.79)
2032 (62.99

2008
n (%)
122 (60.70)
143 (65.30)
50 (58.14)
1072 (66.67)
1404 (65.73)

2011
n (%)
163 (65.20)
184 (66.19)
57 (62.64)
1366 (70.59)
1820 (69.92)

Combined
n (%)
409 (59.88)
519 (65.45)
166 (55.52)
4071 (66.70)
5256 (65.99)

Table 1e – Recent HIV testing (<12 months) of MSM by ethnicity, using total response
classification method (2006, 2008, 2011)
Ethnicity
Asian
Māori
Pacific
European only
Total sample

2006
n (%)
75 (32.33)
118 (39.86)
35 (28.69)
903 (35.27)
1147 (35.55)

2008
n (%)
78 (38.81)
81 (36.99)
29 (33.72)
614 (38.18)
807 (37.78)

2011
n (%)
111 (44.40)
132 (47.48)
43 (47.25)
907 (46.87)
1224 (47.02)
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Combined
n (%)
264 (38.65)
331 (41.74)
107 (35.79)
2424 (39.72)
3178 (39.90)

Table 1f – Any unprotected anal intercourse (UAI) with a casual partner of MSM by ethnicity,
using total response classification method (2006, 2008, 2011)
Ethnicity
Asian
Māori
Pacific
European only
Total sample

2006
n (%)
56 (24.78)
80 (27.87)
37 (31.62)
627 (25.02)
791 (25.10)

2008
n (%)
51 (26.02)
67 (32.37)
25 (29.76)
357 (22.84)
500 (24.15)

2011
n (%)
60 (24.59)
83 (30.97)
28 (30.43)
578 (30.57)
767 (30.17)

Combined
n (%)
167 (25.08)
230 (30.18)
90 (30.72)
1562 (26.21)
2058 (26.51)

Table 1g – Any unprotected anal intercourse (UAI) with a regular partner of MSM by ethnicity,
using total response classification method (2006, 2008, 2011)
Ethnicity
Asian
Māori
Pacific
European only
Total sample

2006
n (%)
54 (23.79)
68 (23.21)
41 (34.45)
684 (26.98)
845 (26.47)

2008
n (%)
55 (27.78)
42 (20.39)
24 (28.57)
386 (24.68)
507 (24.42)

2011
n (%)
56 (22.86)
52 (19.40)
25 (28.09)
505 (26.88)
660 (26.13)
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Combined
n (%)
165 (24.63)
162 (21.12)
90 (30.82)
1575 (26.35)
2012 (25.81)

