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Abstract

It is common for gay men and MSM across the world to apply the terms ‘top’, ‘bottom’ and ‘versatile’ to
themselves and to others. Some researchers take these terms to indicate preferences for insertive and/or receptive
anal intercourse (IAI/RAI). Others take these terms to indicate actually enacted anal intercourse behaviour.
Finally, some take these terms as indicating (sexual) identities related to anal intercourse position preferences
and/or behaviour. However, what these terms mean /or what they conceptualise is not yet well-understood and
so far this remains an understudied topic. The few studies that do focus on these subgroups (tops, bottoms and
versatiles) find them to differ significantly with respect to many aspects. Given this, not controlling for these
subgroups threatens to undermine the findings obtained in many studies involving gay men or MSM. In this
study I conduct a meta-analysis of the distributions of these subgroups in the samples of the few studies that did
record this information to fill a gap in the literature and to provide insights into what is potentially a serious
methodological problem. It is argued that these subgroups ought to be controlled for in future research and,
moreover, that research into more adequate measures ought to be conducted.

Key words: top, bottom, versatile, gay, homosexual, MSM.
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Tops, Bottoms, and Versatiles: On the Need to Control for

Intercourse Position Subgroups when Researching MSM

Young-Il Kim

1 Introduction

Gay men or MSM more generally have long since been a topic of considerable research interest as being a

member of one of these sexual minority populations is associated with (amongst other things) less well-being,

lower life satisfaction and poorer physical and mental health (Adelman, 1991; Meyer, 1995; Meyer & Dean,

1998; Frost & Meyer, 2009; Frost et al., 2015; Berggren et al., 2017).

Members of these minority groups in the West commonly use the terms ‘top’, ‘bottom’ and ‘versatile’ to refer

to themselves and to others. A similar practice is observed in Latin America where in the same order the terms

‘activo’, ‘pasivo’ and ‘moderno/internacional/versatil’ are used instead, and in China, where these terms are

replaced by the numbers ‘1’, ‘0’ and ‘0.5’ respectively (Carrier, 1977;Wegesin&Meyer-Bahlburg, 2000; Hart

et al., 2003; Gil, 2007; Moskowitz et al., 2008; Johns et al., 2012; Zheng & Zheng, 2009; Wei & Raymond,

2011). Usually, the term ‘top’ is regarded as equivalent to the terms ‘activo’ and ‘1’, the term ‘bottom’ is

regarded as equivalent to the terms ‘pasivo’ an ‘0’, and the term ‘versatile’ is regarded as equivalent to the

terms ‘moderno’, ‘internacional’, ‘versatil’ and ‘0.5’ (Zheng et al., 2013; Zheng et al., 2015).

I purposefully and explicitly include the word ‘term’ here since it is not yet well-understood what the terms

‘top’, ‘bottom’ and ‘versatile’ conceptualise. Some researchers take these terms to indicate preferences for

positions taken during anal intercourse. Consequently these researchers take or define a ‘top’ to be someone

who prefers insertive anal intercourse (IAI), a ‘bottom’ to be someone who prefers receptive anal intercourse

(RAI), and a ‘versatile’ to be someone who prefers IAI and RAI approximately equally (Wei & Raymond,

2011; Zhou et al., 2013; Pan et al., 2016). Rather than preferences, others take these terms as indicating actually

enacted anal course behaviour, defining a ‘top’ as someone who actually engages mostly in IAI, a ‘bottom’

as someone who actually engages mostly in RAI, and a ‘versatile’ as someone who actually engages in both

IAI and RAI approximately equally (Halkitis et al., 2005; Wei & Raymond, 2011; Lei et al., 2018). Finally,

some take these terms as indicating (sexual) identities related to anal intercourse position preferences and/or

behaviour (Wegesin & Meyer-Bahlburg, 2000; Hart et al., 2003; Zheng et al., 2012).
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Researchers stipulating the terms ‘top’, ‘bottom’ and ‘versatile’ to indicate (anal) intercourse position pref-

erence (IPP) usually adopt an appropriate preference-based measure to divide the MSM constituting the

sample used in their respective studies into subgroups of preference-tops, preference-bottoms and preference-

versatiles (TBVP-subgroups). Similarly, those stipulating these terms to indicate (anal) intercourse pos-

ition behaviour (IPB) usually adopt an appropriate behavioural to distinguish between behavioural-tops,

behavioural-bottoms and behavioural-versatiles (TBVB-subgroups). Finally, those taking these terms to indic-

ate (anal) intercourse position identities (IPI) usually adopt an appropriate identity-based measure to delineate

subgroups of identity-tops, identity-bottoms or identity-versatiles (TBVI-subgroups) from one another.

The fact that in quite a few studies a measure inappropriate to the stipulated meanings of the terms ‘top’,

‘bottom’ and ‘versatile’ is used and, furthermore, that this has so far gone completely unnoticed, indicates

that it is still poorly understood what these terms mean or conceptualise. Moreover, it is a matter of serious

methodological concern. At best it merely misrepresents research findings, e.g. participants were asked

about anal intercourse behaviour but findings were presented as if applying to TBVP–subgroups. At worst it

undermines the research findings, e.g. when prior to answering which of the terms ‘top’, ‘bottom’ or ‘versatile’

applies to them, research participants were presented with behavioural definitions of the terms ‘top’ and

‘bottom’ and a preference-based definition of the term ‘versatile’. As preference for a certain behaviour need

not coincide with that behaviour being actually enacted, this entails the response options can no longer be

regarded as being mutually exclusive, increasing (the risk of) measurement error (Weisberg, 2009; Rubin &

Babbie, 2009; Toepoel, 2015).

Turning these matters of methodological concern into matters of great concern is the fact that regardless of the

kind of measure used many studies find the three TBVP-subgroups, the three TBVB-subgroups and the three

TBVI-subgroups to differ significantly with respect to variables central to much of the research focussing on

gay men or MSM more generally.

Studying TBVB-subgroups, social dominance orientation (SDO) of tops was found to be significantly higher

than that of bottoms and versatiles (Tan et al., 2013), bottoms and versatiles were found to be more gender-

nonconforming than tops (Swift-Gallant et al., 2017) and to have earlier pubertal onset (Swift-Gallant et al.,

2018). Using an Australian sample, Lyons et al. (2011) found versatiles were less likely to know their HIV

status than tops or bottoms. Moreover, many epidemiological studies conducted across the world find men

who mostly engage in RAI (behaviourally-defined bottoms) are at much higher risk of attracting STDs and/or

HIV than men who mostly engage in IAI, i.e. behaviourally-defined tops (García et al., 2012; Lau et al., 2013;

Feng et al., 2015; Meng et al., 2015).

Focusing on TBVP-subgroups, Valentova et al. (2014) found men preferring “active” sex roles to also prefer

having shorter partners whereas the opposite was true for men preferring “passive” sex roles. Moreover,

bottoms and versatiles being more gender-nonconforming and having earlier pubertal onset was found to
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hold too when using a preference-based measure (Swift-Gallant et al., 2017; Swift-Gallant et al., 2018).

Other differences between the three different TBVP-subgroups include, but are not limited to, differences

in perception of HIV-risk and HIV-testing (Zhang et al., 2013b), carrying condoms (Wang et al., 2015), using

condoms (Wang et al., 2015; Dangerfield et al., 2016) and being HIV positive (Zhou et al., 2013).

Looking at TBVI-subgroups, significant differences between the TBVI-subgroups were found with respect

to sexual behaviour (Zheng et al., 2012; Lei et al., 2018), gendered traits and interests (Zheng et al., 2012),

femininity (Wegesin & Meyer-Bahlburg, 2000), self-ascribed masculinity, femininity and cognitive styles

(Zheng et al., 2015), condomuse (Dangerfield et al., 2016), risk of getting infectedwithHIV (Wei&Raymond,

2011) and sexual satisfaction (Zheng & Zheng, 2017). Moreover, as both Hart et al. (2003) and Gil (2007)

found significant differences with respect to internalised homophobia and internalised homophobia itself

linked to, for instance, relationship quality (Frost & Meyer, 2009), depressive symptoms (McLaren, 2016),

and intimacy (Meyer & Dean, 1998), the TBVI-subgroups plausibly differ with respect to these and other

outcomes correlated with internalised homophobia too.

Given that the three TBVP-subgroups, the three TBVB-subgroups and the three TBVI-subgroups differ

significantly with regards to so many aspects it is possible and plausible that both the effect size and the

statistical significance of the findings obtained from analysing a sample of gay men/MSM depend to some

degree on the particular distribution of the TBVP-subgroups, the distribution of the TBVB-subgroups and the

distribution of the TBVI-subgroups (these are plausibly correlated) in that sample. This is problematic since in

most studies the TBVP-distribution, the TBVB-distribution, and/or the TBVI-distribution is unknown because

participants were not asked about their IPP, IPB or IPI. Not only may this affect the findings obtained in any

one particular study, it also makes it problematic to compare the results of different studies, as differences in

the results obtained may be due to differences in the TBVP-distribution, the TBVB-distribution, and/or the

TBVI-distribution of the samples used. Whether these distributions differ significantly between samples is

currently not known, because (a) most studies do not ask participants about IPP, IPB or IPI; (b) the studies

that do ask participants about IPP, IPB or IPI do not compare the TBVP, TBVB or TBVI-distribution in the

obtained sample to the corresponding distribution in samples obtained in other studies; (c) if the TBVP, TBVB

or TBVI-distribution in the sample obtained is compared to the corresponding distribution in samples obtained

in other studies, these comparisons are not systematic but involve one or at most two comparisons.

In this paper I aim to fill this gap in the literature by systematically collecting data from studies that did ask

participants about IPP, IPB or IPI, and by then answering the following research questions:

R1: What is the average TBVI-distribution of the samples from studies where participants were asked about

IPI, the average TBVP-distribution of the samples from studies where participants were asked about IPP,

and the average TBVB-distribution of the samples where participants were asked about IPB?
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R2: Do the average TBVI-distribution, the average TBVP-distribution, and the average TBVB-distribution

differ from one another?

I am purposefully avoiding any mention of TBVP-, TBVB- or TBVI-distributions in the population in

formulating R1. This is because the samples obtained in most studies involving populations of gay men or

MSM are obtained using non-probability sampling-methods. Similarly to how the results obtained in such

studies cannot be generalised to the underlying population from which the non-probability samples were

taken, the average TBVP-, TBVB- or TBVI-distributions calculated from a (large) number of samples must

not be taken as an approximation of the TBVP-, TBVB- or TBVI-distributions in some underlying population

of gay men or MSM from which these samples were taken. This holds true especially since the different

samples used for calculating the average TBVP-, TBVB- and TBVI-distributions were often obtained using

different (non-probability) sampling methods, but also because the samples included in this study were

obtained from different regions whose gay and MSM populations may differ from one another in various

regards. In particular, the distribution of the TBVP-, TBVB- and TBVI-subgroups may be different in gay

and MSM populations in different regions. Although a systematically collected sample consisting of non-

probability samples obtained across the world does not allow for answering questions regarding the underlying

populations, the following research questions can be asked (and answered) legitimately:

R3: Do the average TBVI-distribution, the average TBVP-distribution, and the average TBVB-distribution

differ between the regions Asia, Latin America and the West?

R4: Do the regional average TBVP-, TBVB- and TBVI-distributions differ from the global TBVP-, TBVB-

and TBVI-distributions?

In order to assess the usefulness of the practice adhered to by some researchers whereby the TBVX-distribution

(X = P, B or I) in the sample obtained for their study is compared to the corresponding distribution in one or

two other samples, I aim to answer the following research question:

R5: What is the probability that the TBVX-distribution (X = P, B or I) in a given sample significantly differs

from the TBVX-distribution (X = P, B or I) in another sample?

In this study I do not aim to merely describe and compare distributions but also to explain and understand

what factors (if any) affect or may predict the proportion of tops, bottoms and versatiles in a given sample.

Similarly to how the terms ‘top’, ‘bottom’ and ‘versatile’ may be used to indicate either preferences, actually

enacted behaviour, or a sexual identity, the term ‘gay’ or ‘homosexual’ can be used to indicate either prefer-

ences (Laner & Laner, 1979; Plug & Berkhout, 2004), actually enacted behaviour (Kinsey, 1941; Cochran &

Mays, 2000; Bauer & Brennan, 2013), or (sexual) identity (Harada, 2002; Rosario et al., 2006; Hammack &
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Cohler, 2009). More common, however, is to see these terms in relation to the concept of sexual orientation,

which is usually considered as not being defined along just one of the aforementioned dimensions but as

including multiple dimensions that each capture part of the concept (Kinsey et al., 1948; Joseph et al., 1991;

Dube, 2000; Gates, 2011).

Not surprisingly, not all MSM identify as gay as category of MSM also includes, amongst others, men

identifying as bisexual (Hodge, 1995; Boellstorff, 2011). Similarly to many studies finding significant dif-

ferences between the TBVX-subgroups, there is a large body of literature showing gay-identified MSM (GI-

MSM) to differ significantly from non-gay-identified MSM (NGI-MSM) in many aspects, e.g. with respect

to sexual behaviour, sexual risk taking and HIV infection rates (Weatherburn et al., 1998; Heckman et al.,

1999; Rietmeijer et al., 1998; Washington et al., 2006; Wohl et al., 2002). As the earlier mentioned studies

also found significant differences between tops and bottoms, regardless of whether these two subgroups were

defined behaviourally, on the basis of preference, or on the basis of identity, it is natural to ask if there is a

relation between being GI or NGI and being top or bottom. In this paper, I examine this by answering the

following two research questions:

R6: What is the relation between the proportion of GI men and the proportion of behaviourally defined tops

in samples consisting of MSM, when sampling period and mean age of the sample are controlled for?

R7: What is the relation between the proportion of GI men and the proportion of behaviourally defined tops

in samples consisting of MSM, when sampling period and mean age of the sample are controlled for?

Some remarks are in order: (1) research questions R6 and R7 only ask whether a relation holds in samples,

rather than in some underlying population from which these samples were taken. This formulation is deliber-

ate, since answering questions about some underlying population would at minimum require assuming that

these samples were all taken from the same population and that they were all representative of this population.

Both these assumptions are implausible. Moreover, in this paper I examine if there are significant differences

betweenMSM populations in different geographical regions, so it would be premature to assume any findings

may be generalised to some global population of MSM; (2) versatiles are purposefully excluded from the

present study. Whilst studying versatiles would certainly be interesting, problems with inadequate measures

or inconsistent use of measures mostly concern versatiles, and given that this area is understudied, there simply

is not enough data available for carrying out the required analysis; (3) limitations on the available data also

allow for a focus on behavioural-defined tops and behavioural-defined bottoms only. It also determines the

choice of control variables, although there are also good theoretical reasons for controlling for these factors.

Various authors remark that concept of homosexual identity may differ between the regions under considera-

tion in this study (Lancaster, 1988; Altman et al., 2002; Decena, 2004; Wong, 2011). Furthermore, attitudes

towards homosexuality differ between these three regions, with attitudes in the West generally being more
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positive than attitudes in Asia and Latin America (Crawford & Solliday, 1996; Yang, 1997; Banse et al., 2001;

Kelley et al., 2001; Liu & Choi, 2006; Besen et al., 2007; Gerhards, 2010; Smith, 2011; Ayoub & Garretson,

2017; Xie & Peng, 2018). As such, it is reasonable to expect there to be regional differences in the relations

enquired about in R6 and R7 and hence I also aim to answer the following two final research questions:

R8: Is the main effect enquired about in R6 moderated by sampling region?

R9: Is the main effect enquired about in R7 moderated by sampling region?

Scientific and societal relevance

Scientifically, answering R1–R5 is important for a few reasons. Firstly, it addresses an epistemological gap

in the literature that no one so far has touched upon. Whilst it is known that the labels ‘top’, ‘bottom’ and

‘versatile’ are used ubiquitously in populations of gay men/MSM, not much is known about what these terms

mean to them and thus what type of measure would be most appropriate. This paper is not concerned with

this issue, however, for this would require a qualitative approach. However, the findings of this paper do bear

on the need of conducting such qualitative research, for it may very well be that what type of measure is

used makes little difference. Whilst there are some studies showing that there is some incongruence between

preferences and enacted behaviour, the two are nevertheless strongly related. However, these studies examine

this only within the confines of a single study whilst the current study looks at many studies. As such, it

provides the much needed overview of whether TBVX-distributions differ significantly depending on what

measure is used, and hence, whether there is a practical need to sharply distinguish the type of measure used

and consequently, for research into developing more accurate measures. Research questions R6–R9 build

upon this and look for factors that explain the occurrence of distributions in samples. Since research involving

populations of gay men/MSM use non-probability samples, and the various studies included in the “sample

of samples” used for this study also use different measures (even if the same type of measure is used, there

are also variations within a particular type of measure) and sampling methods, I am reluctant to generalise the

findings from being about a collection of samples to some underlying population, anyone willing to interpret

the results as such is free to do so.

Secondly, this study addresses a methodological concern that has been touched upon a few times. Though

TBVX-subgroups are an understudied topic, the research that has been carried out shows there are significant

differences between these subgroups, regardless of what measure one uses, with respect to variables that are of

key interest in conducting research into gay men/MSM. Moreover, research findings are potentially sensitive

to the particular distribution of TBVX-subgroups used in the sample. This risk always persists, unless one

controls for TBVX-subgroups. However, whether the problem is large or small in scope depends in part on the

answer that is obtained for R1–R5: if comparing various (average) distributions with one another and these do

not statistically differ from one another, we have less reason to call into question the results obtained in various

studies in which TBVX-subgroups were not controlled for, because although results may be sensitive to the
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distribution of TBVX-subgroups in the sample used, if these distributions in different samples are comparable

most of the time, so are findings based on such samples and the risk that particular findings are merely the

result of some extreme TBVX-distribution is lower. Note, however, that the doubt always remains whether

particular findings were due to an extreme or unusual distribution of the TBVX-subgroups unless TBVX-

subgroups are controlled for. If this is done, a new concern arises, in particular if these subgroups turn out to

differ significantly with regards to even more aspects than what has so far been uncovered, namely whether

it is appropriate to ever try and generalise results to a population of gay men or MSM.

From a societal point of view, the study is important for several reasons too. Firstly, as men who engage in RAI

are more at risk of STDs and HIV, knowing the TBVX-distributions allows us to better estimate how many

men this concerns, and, in turn, to more appropriately align policy measures aimed at addressing the specific

challenges faced by these already vulnerable subgroups. Secondly, if current research into populations of

gay men/MSM suffers from a methodological problem, than addressing this issue is also of societal concern,

because it is through science that we learn about and chart existing problems, and explore possible solutions.

Thus, addressing the methodological concern has direct bearing upon the societal value of this study too.
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2 Theory & Hypotheses

Hegemonic Masculinity Theory

In Connell’s (1995)’s theory of hegemonic masculinity, hegemonic masculinity (HM) is defined as set of

values that serves to legitimise the dominant position of men in society and functions to organise society in

gender unequal ways (Jewkes et al., 2015). It is assumed that there is a most-valued way of manhood, a gold-

standard upon what it means to be a “real man” is defined. All men position themselves in relation to this

standard and occupy a position relative to it. This gives rise to a hierarchy of masculinities in which men who

do not (or who are not able or willing to) embody hegemonic masculinity occupy sub-ordinated masculinities

(Connell, 1995; Connell & Messerschmidt, 2005)

HM culture dichotomises sexual roles into an insertive and a receptive role. As the insertive role is seen

as the “man’s role” and the receptive role as the “woman’s role”, this aligns gender roles, gender identity

and sexuality with sexual acts (Lovaas & Jenkins, 2007; Acaba, 2013; Lick & Johnson, 2015). Moreover,

this embeds the meanings of the terms ‘top’ and ‘bottom’ (the literature mostly remains silent about the term

‘versatile’) within gender discourses as the same framework for describing heterosexual intercourse is applied

to sexual acts between to men, which are framed too in terms of an insertor and an insertee. This is irrespective

of whether the terms ‘top’, ‘bottom’ and ‘versatile’ purvey preferences regarding anal intercourse, actually

enacted anal intercourse behaviour, or a sexual identity, as in all three cases the term ‘top’ is associated with

being the insertor, and the term ‘bottom’ is associated with being the insertee. As such, the term ‘top’ becomes

associated with masculinity, and the term ‘bottom’ with femininity (Pathela et al., 2006; Yarhouse et al., 2011).

As HM is associated with displaying certain characteristics associated with and befitting to the gold-standard

of masculinity, tops are attributed characteristics such as physical strength, dominance, and power. Bottoms,

on the other hand, become associated with subordinated masculinities or femininity and are attributed char-

acteristics such as passivity and being slender (Kippax & Smith, 2001; Carballo-Diéguez et al., 2004; Johns

et al., 2012; Ravenhill & de Visser, 2018).

According to Lick & Johnson (2015), the scientific evidence for an overlap between gendered attributes and

the labels ‘top’ and ‘bottom’ is mixed. As evidence against such view, they point towards the findings of

Kippax & Smith (2001) that some bottoms actively oppose ascriptions of femininity and being powerless,

viewing the receptive role as giving one power over one’s sexual partner (Kippax& Smith, 2001), and towards

the findings of Wegesin & Meyer-Bahlburg (2000) that tops and bottoms do not differ significantly with

regards to gender-role identity at any point during the life-course.

Before considering evidence pointing in the opposite direction, it useful to distinguish between self-ascribed

masculinity (SM) and ascribed masculinity (AM). SM concern ascriptions of masculinity relating to the self,

and depends on the extent to which someone accepts the socially constructed image of masculinity; AM
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concerns ascriptions of masculinity to others, and depends on the extent to which someone embodies the

socially constructed image of masculinity (Thompson et al., 1992).

Making this distinction, there is strong evidence suggesting the terms ‘top’ and ‘bottom’ are gendered.

Considering ascriptions of masculinity/femininity first, Han (2008) found American Asian Pacific Islander

men were seen as feminine and expected to be bottoms, whereas black men were seen as hyper-masculine and

expected to be tops. Similar findings regarding ascriptions of masculinity to black men and the expectation

for them to be tops were obtained by Whitehead (1997) and Bowleg (2004). Further evidence comes from

Tskhay & Rule (2013), who found that heterosexual research participants were able to accurately identify

gay men’s sexual role preferences on the basis of gendered facial features. Similar perceptions of tops being

masculine and bottoms being feminine were found in studies conducted in Latin America (Carballo-Diéguez

et al., 2004). Finally, looking at what is to my knowledge the only study into self-ascriptions of masculinity,

Zheng et al. (2012) finds that tops scored higher on SM than bottoms which shows that it is not just others

who think of tops as more masculine than bottoms, but that tops considers themselves to be more masculine

than bottoms too, and, vice versa, that bottoms consider themselves to be less masculine than tops.

The previous paragraph provided evidence that it seems to be the common view that tops and bottoms differ

with respect to masculinity. In accordance with the hegemonic masculinity theory, this may be because tops

possess characteristics associated with masculinity, whilst bottoms possess characteristics associated with

femininity. There is evidence that this is indeed the case e.g. Moskowitz & Hart (2011) found masculinity and

self-reported penis size to differ significantly between tops, bottoms and versatiles regardless of whether

a behavioural or preference-based measure was used. Moreover, using Chinese samples, the findings of

Zheng & Zheng (2016) indicate tops and bottoms differ with respect to partner choice, with bottoms prefer

partners with more masculine facial, body, and personality traits and the opposite being the case for tops. In

a different study, Zheng & Zheng (2017) found tops to be more ego-focuses than bottoms with regards to

sexual satisfaction, suggesting there may be difference with regards to dominance. Indeed, Tan et al. (2013)

found lower social dominance orientation (SDO) to be an important moderator for engaging in receptive anal

intercourse. Finally, bottoms were found to have displayed higher degrees of childhood gender-nonconformity

byWeinrich et al. (1992), and to have enjoyed gender-atypical interests during childhood more Carrier (1977).

Taken together, and pace Lick & Johnson’s (2015) reservations, it seems that hegemonic masculinity theory

is appropriate for analysing differences between tops and bottoms. Tops have more masculine characteristics

than bottoms and are also viewed as more masculine by others; bottoms have more feminine characteristics

than tops and are also viewed as more feminine by others. In a hegemonic masculine society, this places tops

above bottoms on the masculinities ladder. However, by itself this does not allow for deriving hypothesis

regarding the relationship between being top/bottom and being gay-identified/non-gay-identified. Such a

relation can be explained by considering social identity theory (SIT).
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Social Identity Theory

In order to make sense of the complex world surrounding us, people simplify reality by categorising things

into a number of differentiated groups or classes. Similarly, they simplify social reality by categorising other

people into a number of differentiated groups or social categories on the basis of shared values, prototypical

behaviours, and characteristics, e.g. sexual orientation (Leaper, 2011), a process known as social categorisa-

tion (Hogg & Reid, 2006; Ellemers & Haslam, 2011; Zepp et al., 2013; Ohlert & Zepp, 2016). When a person

categorises himself into one or more of social categories or groups, this is known as social self-categorisation

(Cox & Gallois, 1996) and necessarily involves cognitively awareness of belonging to these particular social

categories or these particular groups (Tajfel, 1974; Tajfel, 1978a; Tajfel, 1978b).

Social identity theory (SIT) posits people to have both a personal identity (PI) and a social identity (SI).

The former consists of values, characteristics and behaviours unique to the individual which distinguish

him or her from others (Cox & Gallois, 1996), the latter derives from the membership of particular social

categories/groups the individual belongs to through the process of social self-categorisation (Scheepers &

Ellemers, 2019). Together SI and PI comprise a person’s self-concept (Turner, 1987; Hogg & Abrams, 1988).

SIT assumes people strive to evaluate their own worth positively, i.e. to have a positive self-concept and

positive self-esteem. For this it is necessary that they perceive both their SI and SI as positive (Abrams,

2001; Oldmeadow & Fiske, 2010). Positive (negative) personal self-esteem derives from comparing oneself

favourably (unfavourably) to other individuals, whereas positive (negative) social self-esteem derives from

comparing the social categories and/or groups one is a member of favourably (unfavourably) to social categor-

ies and/or groups one is not a member of (Luhtanen & Crocker, 1992). People may achieve positive personal

self-esteem by comparing themselves with others along dimensions that allow them to make downward

comparisons; similarly members of a group can achieve positive social self-esteem by comparing the in-group

to out-groups along dimensions that allow for making downward comparisons (Cox & Gallois, 1996).

Within society some social groups are able to define the social status quo because they are more powerful,

enjoy more prestige or are otherwise dominant. These social groups are able to determine what factors are

key in differentiating groups from one another and hence along which dimensions groups are to be compared.

Moreover, their dominant position allows them to choose these dimensions in such a way that make achieving

positively valued distinctiveness between the in-group and out-groups easier for their members, but more

difficult for members of other devalued groups (Turner, 1981).

Being a member of a devalued group may pose a threat to an individual’s (positive) self-esteem as achieving

positively valued distinctiveness between the in-group and out-groups is made more difficult. In such cases

individualsmay try and improve their situation by adopting either an individual strategy or a collective strategy

aimed at social change (Hirschman, 1970; Tajfel & Turner, 1979).
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SIT predicts that when group boundaries are perceived as permeable individuals will try and improve their

position through individual mobility (Becker & Barreto, 2019), an “individual-level strategy whereby people

may seek to escape, avoid, or deny belonging to a devalued group, and seek instead to be included in (or

attempt to “pass” as a member of) a group of higher social standing” (Ellemers & Haslam, 2011, 382).

Individual mobility attempts are aimed at leaving the devalued group physically or psychologically (Tajfel,

1981) and reduce group identification (Ellemers, 2001; Reese et al., 2019).

Hypotheses for R1 and R5

Hypotheses for the descriptive questions R1 and R5 cannot be directly derived from the theory and, moreover,

the literature does not provide much insights either as this study is the first to consider these matters. Hence I

do not formulate hypotheses for these two research questions.

Hypotheses for R2–R4 and R6–R9

In SIT social self-categorisation central involves more than placing oneself into one or more social categories;

it also involves “an adoption over time of the normative (prototypical) behaviors, characteristics, and values

associated with the particular groupmembership” (Cox&Gallois, 1996, 11). Thus some degree of congruence

between IPP, IPB and IPI is expected in individuals applying one of the terms ‘top’, ‘bottom’ or ‘versatile’

to themselves. Indeed, Wegesin & Meyer-Bahlburg (2000), Hart et al. (2003), Moskowitz et al. (2008), and

Wei & Raymond (2011) all found some degree of consistency between IPI and IPB and Swift-Gallant et al.

(2017) observed the same for IPP and IPB. As such I expect that the average TBVI-distribution, the average

TBVP-distribution, and the average TBVB-distribution do not differ (statistically) from one another. This is,

however, a very weak expectation since there is no perfect correlation between IPP, IPB and IPB.

According to hegemonic masculinity theory, heterosexual masculine men occupy a dominant position within

society, i.e. they are the dominant social group. What differentiates groups from one another is the degree to

which their members meet the gold-standard of manhood. In the hierarchy of masculinities, NGI-MSM rank

above GI-MSM. This entails that within a hegemonic masculine society the group of NGI-MSM ranks above

the group of GI-MSM.

Note that members of the group of GI-MSM could, in principle, improve their position through individual

mobility by giving up identifying as gay. The fact that these men do not do so may indicate (a) that being a

member of these group does not threaten these men’s positive self-esteem despite of the fact that achieving

positive valued distinctiveness between the in-group and out-group is more difficult to achieve.

Now (a) must be rejected because the group boundaries are permeable according to how permeability is

specified in SIT, namely in terms of the possibility of moving between groups (Ellemers et al., 1988). There

may be various objections against going back into the closet and hence it may not be desirable but this does not

diminish that it is in principle possible to move between groups. In case (b) then it seems that being associated
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with femininity matters less or is less objectionable to GI-MSM than to NGI-MSM because it is precisely

this association with femininity what devalues the group of GI-MSM vis-à-vis the group of NGI-MSM. As

engaging in RAI (being a behaviourally-defined bottom) is associated with femininity, it is plausible that GI-

MSM find engaging in RAI less objectionable than NGI-MSM and hence that they actually engage more in

RAI than NGI-MSM. As such we would expect there to be a positive relationship between the proportion of

gay-identified men in samples and the proportion of behaviourally-defined bottoms. Analogously, we expect

that the proportion of tops to be higher in samples where the proportion of NGI-MSM is higher, or equivalent,

we expect the proportion of tops to be lower in samples where the proportion of GI-MSM is higher. Indeed,

such a relationship is found by Hart et al. (2003) which to my knowledge is the only study to ever consider

the relation between gay-identification and being top/bottom.

Engaging in RAI and thereby violating a gender norm by doing something un-masculine or feminine is viewed

more negative in societies where traditional gender norms are stronger and where masculinity is highly prized.

It is therefore expected that in samples taken from such societies there will be proportionally less men who

are GI and proportionally less men who engage in RAI only.

Whilst the percentage of GI men and the percentage of behaviourally-defined bottoms in such samples may

both be lower, it is possible that the association of being GI and being a behaviourally-defined bottom is

stronger in societies where traditional gender norms are stronger and masculinity prized more. Indeed, it has

been found that in various non-Western societies where traditional gender norms are strong and masculinity is

highly prized, engaging in IAI with other men does not lead to one being considered as gay, e.g. in Turkey and

Egypt (Dunne, 1998; Simmons, 2014) and Latin America (Murray, 1987; Lancaster, 1988; Carrier, 1989a;

Carrier, 1989b; Abramson & Herdt, 1990; Almaguer, 1993; Morales, 1995; Cantú, 2009; Díaz, 2013; Clark

et al., 2013). As how one is viewed by society plausibly affects how one views oneself – e.g. many studies find

internalising societal homophobia affects homosexual identity formation (Rowen & Malcolm, 2003; Harris

et al., 2008; Brown&Trevethan, 2010; Greene&Britton, 2012) – this may entail that in such societies only (or

mostly) GI-MSM engage in RAI and, vice versa, only (or mostly) men who engage in RAI regard themselves

as gay. As such, the relation between being GI and engaging in RAI (and being a behaviourally-defined

bottom) might be stronger in such societies rather than weaker.

I formulate the following hypotheses on the basis of the above considerations, (the numbers correspond to the

numbers of the research questions):

H1: –

H2: The average TBVI-distribution, the average TBVP-distribution, and the average TBVB-distribution are

not (statistically) different from each other.

H3: The average TBVI-distribution, the average TBVP-distribution, and the average TBVB-distribution

differ between the regions Asia, Latin America and the West.
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H4: The regional average TBVP-, TBVB- and TBVI-distributions differ from the global TBVP-, TBVB- and

TBVI-distributions (here ‘global’ refers to the combination of the three considered regions).

H5: –

H6: The proportion of GI men in a sample is negatively related to the proportion of behaviourally-defined

tops in that sample.

H7: The proportion of GI men in a sample is positively related to the proportion of behaviourally-defined

bottoms in that sample.

H8: The effect of the proportion of GI men in a sample on the proportion of behaviourally-defined tops in

that sample is moderated by sampling region.

H9: The effect of the proportion of GI men in a sample on the proportion of behaviourally-defined bottoms

in that sample is moderated by sampling region.
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3 Methods

Data Collection

Search strategy

For this systematic review only electronic databases were searched. Databases used wereGoogle Scholar and

China National Knowledge Infrastructure (CNKI).

Stage 1

This stage involved only searching Google Scholar for sources. As it was known before commencing the

study that this area was understudied, no restrictions were placed apart from articles containing information

on TBVX-distributions. Key words used in the search at this stage included: (“top”, “bottom”, “versatile”);

(“homosexual”, “role”, “anal”); (“insertive”, “receptive”, “gay”), (“top”, “sex”, “role”), (“activo”, “pasivo”,

“versatil”). Relevance of articles was judged on the basis of title and a reading the abstract.

Stage 2

This stage involved screening relevant articles. Articles were screened in their entirety, as this would allow for

gaining a better overview of what was available in this understudied field already. At this stage, it was found

that various authors cited articles that, whilst available on Google Scholar, only contained a link to CNKI.

This website was consequently searched for relevant articles as well, but the search protocol was different.

Rather than using the search function, the relevant articles obtained from the English resources were used as a

seed, whereby cited sources were systematically checked. What made this possible was the structure of CNKI

that included direct links to each of the cited articles with the abstract of most these being in English.

Data extraction (articles written in English)

The following data was extracted from articles selected for inclusion in the analysis: (1) name of the authors;

(2) publication year; (3) sampling period; (4) sampling country; (5) target population; (6) study base; (7)

sampling method; (8) sample size; (9) mean age of the sample or median age of the sample and if available,

range or IQR; (10) number of tops, bottoms and/or versatiles in the sample; group∅ containing all people not

using these labels including corrections for missing values; (11) number of men identifying as gay, bisexual

and/or heterosexual in the sample; group ∅ containing all people not using these labels including corrections

for missing values. In a follow-up stages the following information was also extracted: (12) measure used and

response options; (13) e-mail address of the author.

Data extraction (articles written in Chinese)

The following procedure was used for extracting information from articles written in Chinese: (1) the abstract

of the article was read and screened for relevance. Only articles containing an abstract written in English were

included; (2) relevant information was extracted from the abstract where possible; (3) articles were searched
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for relevant information, which was made possible by the systematic structure of the articles and the fact that

numbers are easily separated from ordinary characters, e.g. a year “2010” could be located without being

able to understand the text. Moreover, as Chinese uses the designations ‘0’, ‘0.5’ and ‘1’ instead of ‘bottom’,

‘versatile’ and ‘top’ respectively, this information could be located; (4) articles were partially translated using

Google Translate to help locate relevant information; (5) annotations were made on a PDF-version of the

document. This included high-lighting relevant texts and including the translations from Google Translate.

Questions were also included as notes with the PDF-file; (6) the PDF-file including annotations was sent to a

native speaker of Chinese, who verified the information and clarified information; (7) articles were included

only if no ambiguities remained after consulting the native Chinese speaker.

Determining what measure was used

When it could not be determined if a behavioural, preference-based or sexual identity measure was used, the

author listed as the corresponding author was contacted to request information on the particular item used.

Study selection (research questions R1–R5)

Answering R1–R5 places different demands on what information an article must contain than R6–R9, e.g. the

mean age of the sample is not required. Studies were included for use in the analysis if the sample used in the

study: (1) was taken from a population of gay men, gay and bisexual men, or MSM; (2) included information

about the number of tops, bottoms and versatiles in the sample; (3) either contained explicit information about

what measure was used or it was possible to extract this information from the content of the article, e.g. from

sentences such as “participants were asked about their preferences regarding anal sex”; (4) the category ‘other’

comprised strictly less than 1% of the sample size; (5) no study using the same sample or some subset of the

sample was included for use in the analysis already. A PRISMA flow diagram of the collection of relevant

articles is included in Appendix A (Figure 1).

Study selection (research questions R6–R9)

Answering R6–R9 requires data on the TBVX-distribution, sexual orientation, sampling period, mean age

of the sample, and sampling region. Studies were included for use in the analysis if the following criteria

were met: (1) the sample used in the study was taken from a population of MSM; (2) the study included

information about the number of tops, bottoms and versatiles in the sample; (3) a behavioural measure was

used to determine the number of behavioural tops, behavioural bottoms and behavioural versatiles in the

sample; (4) the number of men in the sample identifying as gay can be discerned from the article; (5) either

the mean age of the sample or median age and the range/IQR of the sample is reported; (6) sampling took place

in Asia, Latin America, or countries traditionally regarded as ‘the West’ (North America, Europe, Australia);

(7) the study does not use some subset of a sample used in another study that has been included for use in the

analysis already. If two or more different studies use the same sample or a subset of the same sample, using

the data from the study that provides the most accurate information on the variables included in the regression

analysis was preferred; (8) the category ‘other’ comprised strictly less than 10% of the sample size; (9) if no
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information was included about the sampling period but the article contained a note indicating the date of first

submission, this information was recorded.

Studies about very specific sub-populations ofMSMwere excluded from the analysis, e.g. meta-amphetamine

using MSM. For the purpose of this study men who have sex with men exclusively (MSME), men who have

sex with men only (MSMO), men who have sex with men and women (MSMW) and young men who have

sex with men (YMSM) were all regarded as MSM and were not excluded from the analysis. A PRISMA flow

diagram of the collection of relevant articles for answering R6–R9 is included in Appendix A (Figure 2).

Materials

Data was analysed using IBM SPSS Statistics 26. Statistical power was determined using GPower version

3.1.9.6 (Faul et al., 2020).

Methods for answering R1–R5

Studies were separated on the basis of what type of measure X was used. As before X = P,B or I where ‘P’

stands for a preference-based measure, ‘B’ stands for a behavioural measure, and ‘I’ stands for an identity-

based measure. Let Si
X,r denote the sample used in study i, obtained in region r and where a measure of type

X was used. Here r = 1,2 or 3 where ‘1’ stands for ‘Asia’, ‘2’ stands for ‘the West’ and ‘3’ stands for ‘Latin

America’. Other regions were not considered because not enough data was available.

Let T i
X,r,B

i
X,r,V

i
X,r and Oi

X,r denote the number of people in the categories topX, bottomX, versatileX and

otherX in sample Si
X,r. The subscript ‘X’ on the terms ‘top’, ‘bottom’, ‘versatile’ and ‘other’ indicates that

these terms are defined according to the measure type X used in the study (which may differ from how these

terms are defined in, say, the introduction of the paper). Also, let NX, j denote the total number of studies using

measure type X where sampling took place in region j, e.g. NP,1 denotes the total number of studies using a

preference-based measure where sampling took place in region 1 (Asia) and NB,3 denotes the total number of

studies using a behavioural measure where sampling took place in region 3 (Latin America).

Because of the imposed inclusion-exclusion criteria,Oi
X,r constitutes strictly less than 1% of the participants in

the samples Si
X,r used for answering R1–R5. For this reason, and because this is a catch-all category containing

people who do not use the terms ‘top’, ‘bottom’ and/or ‘versatile’, people who use different terms, people who

did not answer the relevant questions, et cetera, this category was disregarded for the purpose of comparing

distributions. That is, each sample Si
X,r was treated as if Oi

X,r = 0 and the sample size was accordingly taken

to be Ni
X ,r = T i

X,r +Bi
X,r +V i

X,r.
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The percentage of topsX , bottomsX and versatilesX in sample Si
X,r, denoted t i

X,r,b
i
X,r and vi

X,r respectively, was

calculated as:

t i
X,r =

T i
X,r

T i
X,r +Bi

X,r +V i
X,r

×100%, bi
X,r =

Bi
X,r

T i
X,r +Bi

X,r +V i
X,r

×100%, vi
X,r =

V i
X,r

T i
X,r +Bi

X,r +V i
X,r

×100%

The average TBVX,r-distribution (expressed in percentages) for studies using measure type X where sampling

took place in region 1 was calculated from the percentage distributions of the individual samples as follows:

tX,1 =
∑NX,1

i=1 t i
X,1

∑NX,1
i=1 (t i

X,1 +bi
X,1 + vi

X,1), bX,1 =
∑NX,1

i=1 bi
X,1

∑NX,1
i=1 (t i

X,1 +bi
X,1 + vi

X,1), vX,1 =
∑NX,1

i=1 vi
X,1

∑NX,1
i=1 (t i

X,1 +bi
X,1 + vi

X,1)
Note that in this way the normalised average TBVX-distribution of region 1 is obtained, i.e. the obtained

distribution is such that tX,1 + bX,1 + vX,1 = 100%, where tX,1 denotes the percentage of topsX, bX,1 denotes

the percentage of bottomsX and vX,1 denotes the percentage of versatilesX in the normalised average TBVX-

distribution of region 1. Moreover, it is correct to speak of this being an average distribution despite the fact

that no division by NX,1 takes place because dividing each of tX,1, bX,1, vX,1 by NX,1 does not change how

tX,1, bX,1, vX,1 relate to one another and would be undone when normalising. For brevity I simply refer to this

as the average TBVX-distribution of region 1 instead of the normalised average distribution. Also note that

the superscript i is dropped because it concerns a regional average and no longer a particular sample i. The

average TBVX ,r-distributions for the other regions were obtained analogously.

Finally, the percentage of topsX, bottomsX, and versatilesX in the normalised average global TBVX- distribu-

tion were calculated from the different TBVX ,r-distributions of the three regions as follows:

tX =
∑3

j=1 tX, j

∑3
j=1(tX, j +bX, j + vX, j), bX =

∑3
j=1 bX, j

∑3
j=1(tX, j +bX, j + vX, j), vX =

∑3
j=1 vX, j

∑3
j=1(tX, j + vX, j + vX, j)

Using these methods the following distributions are expressed in terms of the percentage of topsX, bottomsX
and versatilesX in the sample: (a) the TBV

i
X,r-distribution for every sample Si

X,r meeting the inclusion-criteria

for answering R1–R5; (b) the average TBVX,r-distribution for all regions r and all measure types X; (c)

the average (global) TBVX-distribution for all measure types X. The calculated percentage-distributions are

included in Appendix B4.

Determining what these distributions are answers R1. To answer R2–R4, the appropriate distributions are

compared using χ2-tests; to answer R5, the distributions obtained in samples where the same measure type

was used are pair-wise compared to each other and the number of cases where the two distributions statistically

differ from one another is determined. Dividing this number by the total number of comparisons made this

17



gives an estimate of the probability that the TBVi
X,r-distribution of sample Si

X,r differs from the TBV j
X,r-

distribution of another sample Si
X,r with j ≠ i whenever two samples are compared.

Methods for answering R6–R9

Dependent variable

The dependent variable for answering R6 and R8 is the proportion of topsX in the sample, calculated as the

number of topsX divided by the sample size. The dependent variable for answering R7 and R9 is the proportion

of bottomsX in the sample, calculated as the number of bottomsX divided by the sample size. Here the sample

size includes the category ‘other’ as in most cases the mean age and/or the median age of the sample are

calculated by including this category.

Both the proportion of topsX and the proportion of bottomsX are fractions, meaning they must fall within the[0,1] range. Because a fraction is not a binary variable, Probit and Logit are not suitable. Limited dependent
variable regression was considered, but ultimately standard multivariate linear regression was opted for as

this method mostly becomes problematic in dealing with fractions when values around 0 and around 1 are

common (Stock & Watson, 2012; Wooldridge, 2016), which is not the case here as the proportion of topsX
and the proportion of bottomsX is never close to 0 or 1.

Independent variable: fraction of gay-identified people in the sample

The primary independent variable is the fraction of gay-identified people in the sample is calculated as the

total number of gay-identified people in the sample divided by the total sample size.

Choice of control variables

As this area remains understudied it is difficult to gather sufficient data formaking regression analysis possible.

However, many published papers include the sampling period, sampling location, and the mean/median age

of the sample. Hence the choice for these control variables is partially motivated by practical reasons.

Control variable 1: sampling year

Societal attitudes concerning homosexuality are not constant but have changed over time, becoming more

positive in all three regions (Asia, the West and Latin America) considered (Yang, 1997; Parker & Bhugra,

2000; Loftus, 2001; Gerhards, 2010; Smith et al., 2014; Bowman et al., 2014; Schnabel, 2016; Cheng

et al., 2016; Kite & Bryant-Lees, 2016). As mentioned, this affects homosexual identity formation because

homophobia in society is internalised (Rowen & Malcolm, 2003; Brown & Trevethan, 2010) and as such the

sampling year relates directly to the primary independent variable, but also to both dependent variables as Hart

et al. (2003) and Gil (2007) both found tops and bottoms to differ with respect to internalised homophobia.

Moreover, both the role and nature of hegemonic masculinity are not constant in time either (Ricciardelli

et al., 2010; Hidaka, 2010; French & Rothery, 2011; Connell, 2012; Hearn et al., 2012; Connell, 2016), nor
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are gender norms (Seguino, 2007) so that the sampling period is also plausibly correlated with the proportion

of topsX and the proportion of bottomsX as this bears directly upon the attitudes towards IAI and/or RAI and

being a behaviourally-defined top or bottom.

The sampling year is calculated on the basis of the reported sampling period. If sampling took place within

a single year, this year is taken as the sampling year. In case the sampling period spanned several years, the

sampling year was taken to be the average of the year in which the sampling started and the year in which

the sampling ended. In case no information on the sampling period was reported, the year the paper was

first submitted was used instead if available; the publication year was used if this was not available. These

changes were made manually. Various authors were emailed to enquire about missing sampling periods, but

no response was received.

Control variable: sample mean age

The variable sample mean age refers to the mean age of the people constituting the sample. Age has been

linked to identifying as top, with older people being more likely to identify as top than younger people in

Chinese samples (Zheng & Zheng, 2009; Zheng et al., 2012; Zhou et al., 2013; Xu & Zheng, 2018), but also

in an international sample (Swift-Gallant et al., 2018) and a Western sample (Moskowitz et al., 2008) which

may have something to do with the power dynamic between sexual partners (Ho & Tsang, 2000; Kippax &

Smith, 2001; Choi et al., 2003; Carballo-Diéguez et al., 2004; Hoppe, 2011; Arrington-Sanders et al., 2013;

Xu & Zheng, 2018). Regardless of the reason, as age also relates to homosexual identity formation (Troiden,

1989) and identifying as gay (Bybee et al., 2009; Floyd & Bakeman, 2006), age must be controlled for.

Most studies reported the mean age of the sample, but some studies reported the median and the range or IQR.

In this case methods described in Hozo et al. (2005), Wan et al. (2014) and Luo et al. (2018) were used to

estimate the mean age from the median and the range/IQR. The methods described in Wan et al. (2014) are

supposed to be an improvement of those in Hozo et al. (2005), and similarly, the formula used in Luo et al.

(2018) is supposed to be an improvement of the ones reported in Wan et al. (2014). All three methods were

used and the results and it was checked if using a different method affected the analysis. Although effect size

and p-values changed slightly this did not lead to different decisions regarding the hypotheses.

Moderator: region

Region was determined on the basis of the sampling country, where a distinction is made between countries

falling in what is traditionally considered to be the West. This concerns in particular the USA, Canada,

Australia, and (western) European countries. China and other Asian countries are collapsed into the category

Asia, and Latin American countries, in particular Peru, constitute the countries falling within the category

Latin America. Other regions were not considered because sufficient data was not available.
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Regionally codes were assigned manually, whereby Asia was coded as ‘0’, Latin America was coded as ‘1’

and the West was coded as ‘2’. After list-wise deletion was used to remove all studies that had one or more

missing values for the variables included in the multivariate regression analysis, the West was dropped from

consideration as only two studies remained. In effect this turned the variable ‘region’ into a dummy variable.
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4 Data

Research questions R1–R5

A total of 172 different studies containing information on TBV-subgroups was collected. Of these 172 studies,

11 studies using an identity-based measure, 9 using a preference-based measure, and 37 using a behavioural

measure met the inclusion criteria for answering R1–R5. An overview of these studies is given in Appendix

B1–B3.

Research questions R6–R9

Of the 172 different studies, 109 did not include information on all the variables required for answering

research questions R6–R9. 2 or were otherwise unsuitable for use in the analysis. A total of 43 studies used a

behavioural measure and included data on all the relevant variables. Seven more studies were excluded from

the analysis because they did not contain enough information to calculate the mean age of the sample from

the median and range/IQR using the three different estimation methods. Although these studies did include

information on the median that could be used to estimate the mean using formulas from Hozo et al. (2005),

other estimation methods – Wan et al. (2014) and Luo et al. (2018) – did require either the range or the IQR

too (for samples larger than 25, Hozo et al. (2005) recommends taking the median). As these other methods

are improved versions of Hozo et al.’s (2005)’s method, it was opted to include only studies where the mean

age could be estimated using these more accurate methods.

A total of 36 studies remained for use in the regression analysis (26 from Asia, 2 from the West, and 8 from

Latin America). An overview of these studies is given in Table 5 in Appendix C. Summary statistics and

descriptions of the variables used in the analysis are included in Table 6 in Appendix D.
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5 Results

Research questions R1–R5

Research question 1

The average TBVI-, TBVP- and TBVB-distributions are included in Table 4 in Appendix B4.

Research question 2

The average TBVI-, TBVP- and TBVB-distributions included in Table 4 in Appendix B4 were pairwise com-

pared. There was no statistically significant difference between the average TBVI-distribution and the average

TBVP-distribution, χ2(2,N = 200) = .78, p = .677. There was also no statistically significant difference

between the average TBVI-distribution and the average TBVB-distribution, χ2(2,N = 200) = 4.72, p = .094.

Finally, the average TBVP-distribution and the average TBVB-distribution did also not significantly differ

from one another, χ2(2,N = 200) = 2.93, p = .231. Therefore, H2 is not rejected.

Research question 3

The results of pairwise comparisons are included in Table 10 in Appendix E2. The TBVI-distributions do not

differ significantly between the regions, and neither do the TBVP-distributions. The TBVB-distribution for the

West differs significantly from the TBVB-distribution for Asia, χ2(2,N = 200) = 6.54, p = .038. The TBVB-

distribution for the West also significantly differs from the TBVB-distribution for Latin America, χ2(2,N =

200) = 13.7, p = .001. Thus H3 is rejected for identity-based measures and preference-based measures, but

not for behavioural measures, although not all distributions differ from one another.

Research question 4

The results of comparing the average regional TBVI-, TBVP- and TBVB-distributions to the average global

TBVI-, TBVP- and TBVB-distributions are included in Table 10 in Appendix E4. There are no significant

differences between the regional distributions and the global distributions, hence H4 is rejected.

Research question 5

A total of 55 chi-square two sample tests was carried out to pairwise compare the 11 TBVI-distributions

(Table 7, Appendix E1). On 31 occasions, the compared distributions were not statistically different at the

5% significance level. Hence the probability that a TBVI-distribution in a given sample does not significantly

differ from the TBVI-distribution in another sample obtained is estimated to be 31/55 ≈ .56.

Similarly, a total of 36 chi-square two sample tests was carried out to pairwise compare the 9 TBVP-

distributions (Table 7, Appendix E2). On 10 occasions, the compared distributions were not statistically

different at the 5% significance level. The probability that a TBVP-distribution in a given sample does not

significantly differ from the TBVP-distribution in another sample is therefore estimated to be 10/36 ≈ .28.
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Finally, a total of 666 chi-square two sample tests was carried out to pairwise compare the 37 TBVB-

distributions (Table 7, Appendix E3). On 252 occasions, the compared distributions were not statistically

different at the 5% significance level. The probability that a TBVB-distribution in a given sample does not

significantly differ from the TBVB-distribution in another sample is therefore estimated to be 252/666 ≈ .38.

Research questions R6–R9

An overview of the results from the regression analysis is included in Table 11 in Appendix F.

Specification 1T

In Specification 1T, the proportion of gay-identified men in the sample did not significantly predict the

proportion of tops, b = −.008, t(32) = −.013, p = .941. The sampling period did significantly predict the

proportion of tops, b = −.011, t(32) = −2.65, p = .013. Together, sampling period, mean age of the sample,

and proportion of gay-identified men in the sample did not explain a significant proportion of variance in the

proportion of tops,R2 = .21,F(3,32)= 2.77, p= .057. Running the same regression with AW slightly changed

the effect-size, but sampling period remained statistically significant, b = −.011, t(32) = −2.65, p = .012

whilst explained variance remained insignificant, R2 = .21,F(3,32) = 2.79, p = .056. Using AH did not alter

the findings either, b = −.011, t(32) = −2.64, p = .013 and R2 = .21,F(3,32) = 2.78, p = .057.

Specification 1B

In specification 1B, the proportion of gay-identified men in the sample did not significantly predict the propor-

tion of bottoms, b= .079, t(32)= .70, p= .491. Mean age of the sample did significantly predict the proportion

of bottoms, b = −.013, t(32) = −3.20, p = .003. Together, sampling period, mean age of the sample, and

proportion of gay-identified men in the sample explained a significant proportion of variance in the proportion

of bottoms R2 = .25,F(3,32) = 4.50, p = .027. Running the same regression with AW again had a small

effect on the effect-size, but mean age remained statistically significant, b = −.014, t(32) = −3.45, p = .002.

Explained variance also remained statistically significant, R2 = .28,F(3,32) = 4.06, p = .015. Using AH also

did not alter findings b = −.013, t(32) = −2.94, p = .006 and R2 = .22,F(3,32) = 2.97, p = .046.

Given that using AW or AH instead of AL only had a minor effect on the effect size but did not lead to different

conclusions regarding the statistical significant of results, and that AL is supposed to be an improvement of

AW and AH it was decided to only use AL for any further regression analysis.

Specification 2T

In Specification 2T an interaction term was added to examine if there are differences between regions. No

variables were dropped from the regression as statistical insignificance may be precisely due to opposing

regional effects (Stock & Watson, 2012; Wooldridge, 2016). As only two studies were conducted in the West
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these were excluded from further consideration and focus shifted towards examining potential differences

between Asia and Latin America only. In effect this turned RC into a dummy variable.

Dropping the West from further consideration did not affect earlier findings, as in the combined sample of

Asia and Latin America the proportion of gay-identified men in the sample did still not significantly predict

the proportion of tops, b = .014, t(30) = .12, p = .909. Sampling year remained a significant predictor for

the proportion of tops, b = −.012, t(30) = −2.47, p = .020; mean age of the sample remained statistically

insignificant, b = −.001, t(30) = −.33, p = .745.

After adding the interaction term the proportion of gay-identified men Gp remained statistically insignificant,

b = −.002, t(29) = −.018, p = .986. Mean age of the sample also remained statistically insignificant. The

sampling period on the other hand remained a significant predictor of the proportion of tops in the sample,

b = −.011, t(29) = −2.52, p = .017.

Specification 2B

The same procedure as in Specification 2T was repeated for bottoms. Here too the proportion of gay-identified

men in the sample remained statistically insignificant, b = .063, t(29) = .473, p = .640. The mean age of the

sample remained a significant predictor for the proportion of bottoms, b = −.012, t(29) = −2.59, p = .015.

At this stage it seems clear that the proportion of gay-identified men does neither significantly predict the

proportion of tops in the sample nor does it significantly predict the proportion of bottoms in the sample. As

such, we can reject H6 and H7. Consequently, we also reject H8 and H9.

Specification 3T/3B

Although not central to this paper I decided to drop all the statistically insignificant results from the regression

equation and see if there was any moderation effect of region. Doing so showed that the sampling year

significantly predicts the proportion of tops in the sample, b = −.010, t(31) = −2.53, p = .017 and that this

effect is moderated by region, b = −.008, t(31) = −2.15, p = .039. Moreover, the mean age of the sample

significantly predicts the proportion of bottoms in the sample, b = −.013, t(31) = −2.94, p = .006 and this

effect too is moderated by region, b = .003, t(31) = 2.11, p = .043.
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6 Discussion

This paper was the first to systematically analyse TBVX-distributions. Whilst the findings are novel, much

care is needed in interpreting the results.

For answering R1 a systematic overview of studies where TBVX-distributions were recorded was created (Ap-

pendix B1–B3). Furthermore, the global average TBVI-distribution, the global average TBVP-distribution,

and the global average TBVB-distribution were calculated (Appendix B4). These distributions should not

be interpreted as approximating the TBVX-distributions in some regional or global population of MSM. I

have already touched upon issues of non-probability sampling making this problematic, here I touch upon

further issues. Firstly, the average distributions are calculated from a relatively limited number of samples,

especially in case of identity-based and preference-based measures (11 and 9 respectively). Secondly, a large

percentage of the samples used to calculate the global average TBVI-,TBVP-, and TBVB-distributions were

obtained in China (45.5%, 55.6%, and 58.3% respectively). As such the designation ‘global’ may be somewhat

misleading. This cannot be solved by using weights since then, because of the small number of studies

available, the global average distribution becomes too dependent upon the distributions in particular samples.

A possible resolution is to collect more data, which is a recommendation for future research. In particular it

seems fruitful to look at more studies published in Latin America, something I could not feasibly do because

of unfamiliarity with the Spanish language. Regardless of these issues, however, the average distributions in

Table 4 in Appendix B4 are a positive addition to the current body of knowledge which is lacking an overview

combining the results of multiple studies and leads several researchers to adopt a practice of comparing the

TBVX-distribution in their sample to the distributions obtained in only one or two other studies.

That there are no good grounds for such a practice follows from the answer to R5. Indeed, the answer and

the probabilities calculated in R5 must only be seen as relevant to assessing such research practice. It shows

that if one determines the TBVX-distribution in one’s sample, and one compares it to the TBVX-distribution

in the sample of another randomly chosen study that records this information, the probability that these two

distributions do not statistically differ is .56 in case an identity-based measure is used, .28 in case a preference-

based measure is used, and .38 in case a behavioural measure is used. This means that on average, a TBVP-

distribution in a given sample is more likely to differ from the TBVP-distribution in other samples than not,

and similarly for the TBVB-distribution in a given sample. Moreover, there is no real added value to the

practice adhered to by some researchers to compare the distribution in their sample to the distribution in

one or two other samples; there is always some chance that the distributions do not statistically differ and

some chance that they do. However, even if the distributions in the two samples are not statistically different

one should not conclude from this that one’s sample is somehow representative of the underlying population

(as is usually done), for Appendix E1–E3 show that it is possible that two distributions do not statistically

differ from one another, but differ from both the global and the regional average distributions, e.g. in Table 9
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(Appendix E3) the distributions of study 2 and study 6 do not statistically differ from one another, but both

differ from the global and regional average distributions. Whilst the global and regional average distributions

need not be representative of the underlying population either, they do provide a way for researchers to see

if the distribution in their sample is similar or dissimilar from samples obtained in a number of other studies,

which is an improvement from merely making a comparison with one or two other studies.

Although H2 was not rejected, this must not be taken to mean that it does not matter what type of measure

is used. Firstly, the global average distributions for preference-based and identity-based measures were

calculated from only a limited number of distributions. Moreover, there are other reasons for not considering

these different measures types as equally suitable. For instance, whilst identity may be relatively constant and

independent of situational factors, what anal intercourse behaviour someone engages in (and hence whether

someone is a behavioural top, bottom or versatile) may depend much more on situational factors than one’s

preference or identity, e.g. the HIV status of oneself and/or ones’ sexual partner (Wolitski et al., 1998; Van de

Ven et al., 2002; Lyons et al., 2013) or the power dynamic between (available) sexual partners (Ho & Tsang,

2000; Kippax & Smith, 2001; Dangerfield et al., 2018).

With regards to R3 and R4 it is noteworthy that only the West differed from other regions, and that the

proportion of versatiles in the average regional distributions was higher in the West than in other regions.

This confirms the findings of some other studies that did not meet the inclusion criteria, namely that versatility

seems to be higher amongst westernmen (Jameson et al., 2010; Lyons et al., 2011; Lyons et al., 2013), certainly

as compared to Latin America where traditionally there is a dichotomy between ‘activos’ and ‘pasivos’

(Carrier, 1977; Almaguer, 1993; Morales, 1995; Peinado et al., 2007; Cantú, 2009). Indeed the Mexican

term for a versatile, ‘internacional’, which seems in use since around the year 2000 (Cantu, 2000; Rodriguez,

2019), reflects this non-indigenous nature. That the average regional distributions for the West did not differ

from the average global distributions despite differing from the other average regional distributions is possibly

due to the fact that the average global distributions are calculated from (amongst others) the average regional

distributions from the West. Given the relatively small number of studies conducted in the West, this may

nevertheless have affected the average global distributions enough for these to not be significantly different

from the average regional Western distributions.

The findings that the proportion of GI men does not significantly predict the proportion of tops in the sample

nor the proportion of bottoms in the sample is surprising and goes against the findings of Hart et al. (2003). One

of the reasons may be low statistical power. Using Gpower (Faul et al., 2020) the achieved statistical power

in Specification 1T was calculated to be only .05, and .12 in Specification 1B. Another possibility is that the

MSM included in the studies used for the analysis differ from other MSM in that they are more connected

to the gay/MSM-community. Difficulties in sampling MSM are well-known, and the MSM attending MSM-

venues where much of the samples used in this study were collected are known to differ from other MSM

in many regards (McKirnan et al., 1995; Evans et al., 2007; Zhang et al., 2008; Paz-Bailey et al., 2013). In
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particular, these MSM may have felt less restricted leading to a weaker association between being NGI/GI

and applying the term ‘top’/‘bottom’ to oneself. However, this remains speculation and there are many other

possible reasons, e.g. it is also possible that no effect was found because different studies all used different

measures. Indeed, I have grouped the studies by measure type, but within each type there were variations,

e.g. some studies considered behaviour in the last 6 months, others in the last 9 months, et cetera. Indeed,

some studies following gay men over longer periods of time have noticed that when longer time-spans are

considered men are more likely to be behaviourally versatile (van Griensven et al., 1987; Lyons et al., 2011;

Dangerfield et al., 2018), which may have distorted the results.

Whilst it is not the central focus of this paper, the findings of Specification 3T that sampling year has a

negative effect on the proportion of tops in the sample is as we would expect: over time, attitudes towards

homosexuality have improved (Cheng et al., 2016; Kite & Bryant-Lees, 2016) and hegemonic masculinity

has declined over time (Ricciardelli et al., 2010; Hidaka, 2010; Hearn et al., 2012), hence men may feel less

inhibited to having RAI which is viewedmore negatively in more hegemonic masculine societies and societies

where homosexuality is viewed more negatively.

The findings in Specification 3B are also in accordance with what is expected. The mean age of the sample

has a negative effect on the proportion of bottoms in the sample, i.e. as the people in the sample get older, the

proportion of bottoms decreases. This has indeed been observed in China and Western samples (Zheng et al.,

2012; Swift-Gallant et al., 2018; Moskowitz et al., 2008). The fact that is a positive moderator effect of region

(which in this case means: Latin America), is in accordance with the findings of Peinado et al. (2007) who

found that ‘pasivos’ generally are older than ‘activos’ in Peru, where most of the Latin American samples

included in the analysis were obtained.

Although this paper makes some novel contributions to the literature, findings can be improved upon in several

ways. Firstly, it seems possible to increase the number of studies included in the analysis (both for answering

R1–R5 and for answering R6–R9). This especially concerns publications in Spanish and Chinese. Although I

included a number of articles written in Chinese articles, finding these articles could not be done in an efficient

manner and I potentially missed many. The same holds true for articles written in Spanish.

Secondly, ideally one does not analyse proportions as I have done, but use statistical methods that allow for

predicting TBVX-distributions. However, statistical techniques allowing for the dependent variable to be a

vector (a TBVX-distribution is a three-component vector). Although there do seem to beways to use regression

techniques to analyse such data (Manca, 2013; Mok & Iz, 2014), these techniques are not developed for use

in the social sciences and employing these methods was not deemed feasible. However, future research may

benefit from looking into such methods.
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Thirdly, future research may benefit from reconsidering how to deal with the category ‘other’. In this paper

I focused only on TBVX-distributions and disregarded all studies where the category ‘other’ contained more

than 1% of the sample size, as there were large variations between studies in who was included in this category

or what exactly it stood for. A less conservative approach may be recommendable. In particular, this is because

now studies where the researcher(s) did not mention the category ‘other’ and/or did not report how many

people this category included, the study was included in the analysis if it met all the other criteria, whereas

had the researcher reported how many people fell in the category ‘other’, the study may have been excluded if

this number exceeded 1% of the total sample size even if the study met all the other inclusion criteria. Future

research may benefit from contacting various authors so that how to deal with studies where the category

‘other’ contains a larger number of people can be decided on a case by case basis basis. Although I did

contact various authors I either received no reply or did not receive a reply in a timely manner so that for this

study this could not be done.

Fourthly, the results can be improved upon greatly if data-sets containing information on individuals could

be combined and used. This holds true in particular for answering R6–R9. Whilst there still would be some

difficulties in that the measures used may not exactly be the same (even if the measure type is the same), if

a sufficient number of data-sets can be combined this could give many more insights than the present study

where I had to carry out the regression analysis using summary statistics such as the sample mean, and the

proportion of GI men in the sample.

In order to improve research involving gay men and MSM making carrying out such research is very

important. Whilst the current research can certainly be improved upon, merely presenting an overview of

the TBVX-distributions is telling in itself: there are large variations in the TBVX-distributions in the samples

used in different studies. This is made more clear in Table 7, Table 8 and Table 9 in Appendix E1, E2 and

E3 respectively. If one does not gather data on TBVX-distributions, as is common practice in much of the

research involving gay men and/or MSM, one cannot possibly know if one’s sample is somehow similar to

the other samples used in similar research. Because much of the research involving these populations relies

on non-probability samples, it is perhaps not feasible to know if the sample is representative of the population

from which it was drawn, and so knowing if it does or does not differ significantly from other samples used

in studying this underlying population whilst not ideal, is still much better than not knowing this and not ever

being in a position to know this (because the data was not gathered and cannot retro-actively be gathered).

This study shows that whilst it is certainly possible that, per chance, one’s sample is similar to other samples,

it is also possible, per chance, one’s sample differ significantly from most other samples. In the latter case, the

findings one obtains may be misleading but are also potentially harmful if this research is used as a basis for,

say, informing policy measures aimed at gay men. For instance, if one uses a sample where the proportion

of bottoms is unusually high but one does not know this because one did not ask about IPI, IPP, or IPB, one

may conclude that internalised homophobia is less of a problem than it really is as internalised homophobia
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was found to be lower for bottoms than tops (Hart et al., 2003; Gil, 2007). Similarly, if using a sample where

the proportion of tops is unusually high, one may find risky sexual behaviour to be less of a problem than it

really is, as various studies found such behaviour to be more prevalent amongst bottoms than amongst tops

(Moskowitz et al., 2008; Meng et al., 2015; Zeng et al., 2016; Lei et al., 2018).

Recognising the potential seriousness of this problem it becomes important to focus on understanding what

the terms ‘top’, ‘bottom’ and ‘versatile’ mean to the people who use them and, moreover, to develop more

accurate measures or, at the very least, to make sure that measures are used correctly. As noted by Donovan

(1993), if the criteria for inclusion in a certain population are unclear or different researchers all use different

criteria, comparative research is confounded and cumulative understanding is inhibited. Currently, such is the

situation when it comes to the terms ‘top’, ‘bottom’, and ‘versatile’ and the corresponding subgroups.

Whilst some authors define these terms consistently in terms of either preferences, behaviour, or as an identity,

others mix definitions and, moreover, present research participants with such mixed definitions before asking

which of these terms applies to them which may lead to measurement error and biased results that are

potentially harmful because they are misleading to policymakers, researchers and/or (health) practitioners

(Harry, 1986; Ramirez-Valles et al., 2005; Meyer &Wilson, 2009). Thus, similarly to how not controlling for

these subgroups may be harmful, controlling for subgroups may be harmful if not done correctly.
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7 Conclusion

Previous studies leave little doubt that tops, bottoms and versatiles (irrespective of whether these are

behavioural-defined, preference-defined, or identity-defined) differ significantly in a number of aspects – e.g.

the degree of internalised homophobia – that directly or indirectly affect the lives of gay men or MSM more

generally by making certain (negative) outcomes more or less likely. Despite of this, only a few researchers

have focused explicitly on studying these subgroups and none have systematically looked at the distribution

of these subgroups in different samples.

This study explicitly considered such distributions leaving little doubt about the fact that whilst the distribution

of tops, bottoms, and versatiles in a sample may well be similar to the distributions in other samples, it also

may be very different. In some cases the distribution of tops, bottoms and versatiles in a sample differed

neither from the average regional and global distributions, nor from (most of) the individual distributions in

other samples. In other cases the distribution in a particular sample differed from both the global and regional

average distributions, and from the distributions in (most) other samples.

Together, the findings over others that there seem to be significant differences between tops, bottoms and

versatiles and the findings of this study that the distribution of tops, bottoms and versatiles more often than

not differs between samples. Regardless, if participants are not asked about IPP, IPB or IPI there is no way

to know what the distribution of tops, bottoms and versatiles in a given sample is, and hence no way to

know if this sample is very different from other samples of not. Not only does this make comparing between

studies difficult if not impossible, it also threatens to undermine research findings (which might have been

very different if tops, bottoms and versatiles had been distributed differently in the sample used), it is also

potentially very harmful to society if these research findings are used to inform policy for instance.

There is only one way to eliminate this risk, namely to control for these subgroups, which future research

therefore must do. However, first accurate measures must be developed, for using inaccurate measures or

using inconsistent measures creates much of the same problems as not controlling for these subgroups: it

carries the risk of misrepresenting and undermining research findings and creates a false sense of studies

being comparable and inhibits cumulative understanding. There thus is a need for (more) qualitative research

in order to better understand what the terms ‘top’, ‘bottom’ and ‘versatile’ mean to the people using them and

what they conceptualise, which may differ between societies.
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Figure 1. PRISMA Flow Diagram for selecting studies for answering R1–R5.
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Figure 2. PRISMA Flow Diagram for selecting studies for answering R6–R9.
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Appendix B1

Table 1: Overview of studies used for calculating the TBVI-distribution.

Study design Sample Subgroups TBVI-distribution (%)

ID Author(s) + publication year IP Period Country Target population Study base Method∗ Size Mean age T B V ∅ t b v ∅

1 Goodreau et al. (2005) I N/A Peru MSM Multiple Multiple 254 N/A 45 98 110 1 17.8 38.7 43.5 0.4

2 Peinado et al. (2007) I 2002 Peru MSM MSM venues Multiple 2655 24 (18–71)† 1127 1095 432 1 42.5 41.3 16.3 0.0

3 Moskowitz et al. (2008) I N/A International Gay men MSMWebsite SS 145 32.8 (8.9) 27 50 68 0 18.6 34.5 46.9 0.0

4 Guadamuz et al. (2011) I 2005 Thailand MSM MSM venues VDTS 2049 24.8 651 628 770 0 31.8 30.6 37.6 0.0

5 Zheng et al. (2012) I 2007 China Gay men MSM websites SSS 220 23.5 (4.7) 60 76 82 2 27.5 34.9 37.6 0.9

6 Zheng et al. (2013) I N/A China Gay men MSM websites SSS 447 24.7 (5.7) 91 205 151 0 20.4 45.9 33.8 0.0

7 Starks et al. (2013) I 2008–2009 USA Gay and bisexual men Community CS 683 37.9 (13.1) 232 157 294 0 34.0 23.0 43.0 0.0

8 Clark et al. (2013) I 2007 Peru MSM Multiple Multiple 532 28 (23–35)‡ 170 179 183 0 32.0 33.6 34.4 0.0

9 Zheng & Zheng (2016) I SL China Gay and bisexual men MSM websites SSS 484 23 (5.7) 97 235 152 0 20.0 48.6 31.4 0.0

10 Zhang et al. (2018) I SL China Gay and bisexual men MSM websites SSS 334 24.99 (6.37) 54 191 99 0 15.7 55.5 28.8 0.0

11 Wen & Zheng (2019) I 2018–2018 China Gay and bisexual men MSM websites SSS 483 28.55 125 147 211 0 25.9 43.7 30.4 0.0

† median and range; ‡ median and IQR.

∗ VDTS = Venue Day Time Sampling; SSS = Self Selected Sample; CS = Convenience sample; TLS = Time Location Sampling; RDS = Respondent Driven Sampling; SBS = Snowball Sampling; SCS = Stratified Cluster Sampling.

Percentages may not add up to 100% due to rounding errors.
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Appendix B2

Table 2: Overview of studies used for calculating the TBVP-distribution.

Study design Sample Subgroups TBVP-distribution (%)

ID Author(s) + publication year IP Period Country Target population Study base Method∗ Size Mean age T B V ∅ t b v ∅

1 Wei & Raymond (2011) P 2008 USA MSM MSM venues TLS 386 35.3 (9.7) 144 82 160 0 37.3 21.2 41.5 0.0

2 Moskowitz & Hart (2011) P 2008 N/A Gay and bisexual men Craigslist.org SS 429 40.88 (12.03) 148 144 137 0 34.5 33.6 31.9 0.0

3 Zhou et al. (2013) P 2010 China MSM Clinic RDS 491 24 (18–65) 112 62 317 0 22.8 12.6 64.6 0.0

4 Wang et al. (2015) P 2012–2013 China MSM Multiple SBS 397 26 (median) 91 113 192 1 23.0 28.5 48.5 0.0

5 Tang et al. (2016b) P 2014 China MSM MSM websites SSS 1424 N/A 524 621 279 0 36.8 43.6 19.6 0.0

6 Swift-Gallant et al. (2018) P 2015 International Gay and straight men LGBT events CS 271 33.55 (14.2) 43 100 128 0 15.9 36.9 47.2 0.0

7 Xu et al. (2018) P 2014–2015 China MSM MSM websites SSS 1100 24.79 (6.10) 283 681 136 0 25.7 61.9 12.4 0.0

8 Ye & Giri (2018) P 2013–2014 China MSM Multiple CS 1245 31.60 (9.02) 565 337 332 11 45.8 27.3 26.9 0.9

9 Moskowitz & Garcia (2019) P 2015 International Gay and bisexual men MSM websites SSS 169 39.14 (11.65) 66 64 39 0 39.1 37.9 23.1 0.0

† median and range; ‡ median and IQR.

∗ VDTS = Venue Day Time Sampling; SSS = Self Selected Sample; CS = Convenience sample; TLS = Time Location Sampling; RDS = Respondent Driven Sampling; SBS = Snowball Sampling; SCS = Stratified Cluster Sampling.

Percentages may not add up to 100% due to rounding errors.
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Appendix B3

Table 3: Overview of studies used for calculating the TBVB-distribution.

Study design Sample Subgroups TBVB-distribution (%)

ID Author(s) + publication year IP Period Country Target population Study base Method∗ Size Mean age T B V ∅ t b v ∅

1 Chmiel et al. (1987) B 1984–1985 USA Gay and bisexual men Multiple CS 4943 N/A 653 943 3336 11 13.2 19.1 67.6 0.2

2 Valdiserri et al. (1988) B 1986–1987 USA Gay and bisexual men Multiple Multiple 955 N/A 105 76 774 0 11.0 8.0 81.0 0.0

3 Van Griensven et al. (2005) B 2003 Thailand MSM MSM venues VDTS 1121 26.9 525 197 376 3 47.8 17.9 34.2 0.3

4 Zunt et al. (2006) B N/A Peru MSM Multiple CS 2655 24.1 (8.9) 1127 1095 432 1 42.5 41.3 16.3 0.0

5 Mao et al. (2008) B 2001–2004 Australia MSM Community CS 1307 N/A 331 175 801 0 25.3 13.4 61.3 0.0

6 Ruan et al. (2009) B 2007 China MSM Multiple Multiple 284 27 (24–32) 63 22 199 0 22.2 7.7 70.1 0.0

7 Jameson et al. (2010) B 2001–2006 USA MSM Clinic CS 3828 N/A 928 455 2445 0 24.2 11.9 63.9 0.0

8 Wei & Raymond (2011) B 2008 USA MSM MSM venues TLS 386 35.3 (9.7) 117 55 214 0 30.3 14.2 55.4 0.0

9 Moskowitz & Hart (2011) B 2008 N/A Gay and bisexual men Craigslist.org SS 429 40.88 (12.03) 100 125 204 0 23.3 29.1 47.6 0.0

10 Wang et al. (2012) B 2009 China MSM Multiple SBS 3227 27.4 (7.8) 983 621 1623 0 30.5 19.2 50.3 0.0

11 She et al. (2013) B 2008 China MSM/M Multiple SBS 1390 28.3 (8.6) 353 245 792 0 33.7 6.9 59.4 0.0

12 She et al. (2013) B 2008 China MSMW Multiple SBS 303 31.4 (8.7) 102 21 180 0 25.4 17.6 57.0 0.0

13 Zhang et al. (2013a) B 2011 China MSM Multiple SBS 191 30.4 (11.3) 57 60 74 0 29.8 31.4 38.7 0.0

14 Cao et al. (2013) B 2011 China MSM Multiple Multiple 266 N/A 80 67 119 0 30.1 25.2 44.7 0.0

15 Dai et al. (2013) B 2010 China MSM Multiple Multiple 1472 28 478 659 335 0 32.5 44.8 22.8 0.0

16 Vansintejan et al. (2013) B 2008 Belgium MSM Multiple Multiple 1830 35 (12) 191 123 1516 0 10.4 6.7 82.8 0.0

17 Wang et al. (2014) B 2011–2012 China MSM Multiple SBS 402 28.48 (10.5) 92 115 195 0 22.9 28.6 48.5 0.0

18 Xu et al. (2014) B 2011 China MSM Multiple SBS 625 N/A 322 181 122 0 29.0 19.5 51.5 0.0

19 Dang et al. (2015) B 2014 China MSM Multiple Multiple 294 28.64 (0.438) 114 68 112 0 38.8 23.1 38.1 0.0

20 Zhang et al. (2015) B 2009–2010 China MSM Multiple SBS 475 29 (25–35) 164 98 213 0 36.9 23.3 39.8 0.0

21 Zhang et al. (2015) B 2010–2011 China MSM Multiple SBS 352 27 (23–33) 130 82 140 0 39.7 25.6 34.7 0.0

22 Zhang et al. (2015) B 2011–2012 China MSM Multiple SBS 403 28 (24–34) 160 103 140 0 34.5 25.6 34.7 0.0

23 Sandfort et al. (2015) B 2011–2013 South Africa MSM Multiple RDS 480 24.5 (5.3) 142 170 165 3 29.8 35.6 34.6 0.6

24 Zhang et al. (2016) B 2012 China MSM Multiple RDS 675 29.23 (7.01) 180 132 363 0 26.7 19.6 53.8 0.0

25 McLean et al. (2016) B 2012–2013 Peru MSM Clinic CS 366 23 (16–62) 101 69 196 0 27.6 18.9 53.6 0.0

26 Tang et al. (2016a) B 2014 Peru MSM Multiple SSS 1008 N/A 314 425 265 4 31.3 42.3 26.4 0.4

27 Zheng et al. (2017) B 2016 China MSM Multiple CS 300 20.6 (1.6) 111 151 38 0 37.0 50.3 12.7 0.0

28 Duan et al. (2017) B 2015 China MSM Multiple Multiple 1935 29.3 (8.4) 986 631 318 0 51.0 32.6 16.4 0.0

29 Kojima et al. (2017) B 2013–2014 Peru MSM + TGW Clinic PS 312 29 (23.3–37.4) 87 68 157 0 27.9 21.8 50.3 0.0

30 Galea et al. (2017) B 2012–2013 Peru MSM Multiple Multiple 341 26.91 (6.07) 108 132 99 2 31.9 38.9 29.2 0.6

† median and range; ‡ median and IQR.

∗ VDTS = Venue Day Time Sampling; SSS = Self Selected Sample; CS = Convenience sample; TLS = Time Location Sampling; RDS = Respondent Driven Sampling; SBS = Snowball Sampling; SCS = Stratified Cluster Sampling.

Percentages may not add up to 100% due to rounding errors.
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Appendix B3 (continued)

Table 3: Overview of studies used for calculating the TBVB-distribution.

Study design Sample Subgroups TBVB-distribution (%)

ID Author(s) + publication year IP Period Country Target population Study base Method∗ Size Mean age T B V ∅ t b v ∅

31 Xu & Zheng (2018) B N/A China MSM MSM websites SSS 228 24.64 (6.20) 48 60 120 0 21.1 26.3 52.6 0.0

32 Yang et al. (2018) B 2013 China YMSM Multiple Multiple 373 22.1 (2.22) 79 90 204 0 21.2 24.1 54.7 0.0

33 Lei et al. (2018) B 2014 China MSM NGO CS 601 28.2 (6.6) 164 92 345 0 27.3 15.3 57.4 0.0

34 Swift-Gallant et al. (2018) B 2015 International Gay and straight men LGBT events CS 253 34.33 (14.2) 69 108 76 0 27.3 42.7 30.0 0.0

35 Bjekić et al. (2018) B 2014 Serbia MSM Clinic CS 319 N/A 101 77 141 0 31.7 24.1 44.2 0.0

36 Wang et al. (2019) B 2017 China YMSM Multiple RDS 150 20 42 60 48 0 28.0 40.0 32.0 0.0

37 Jin et al. (2019) B 2017 China MSM Multiple SSS 879 28 (24 – 34) 295 252 332 0 33.6 28.7 37.8 0.0

† median and range; ‡ median and IQR.

∗ VDTS = Venue Day Time Sampling; SSS = Self Selected Sample; CS = Convenience sample; TLS = Time Location Sampling; RDS = Respondent Driven Sampling; SBS = Snowball Sampling; SCS = Stratified Cluster Sampling.

Percentages may not add up to 100% due to rounding errors.
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Table 4: Normalised average distributions separated by measure type.

topsX bottomsX versatilesX

TBVI-distribution 26.0 39.1 34.9

Asia 23.1 44.2 32.7

Latin America 30.7 37.9 31.4

the West † † †

TBVP-distribution 31.2 33.7 35.1

Asia 30.8 34.8 34.4

Latin America † † †

the West 31.7 32.4 35.9

TBVB-distribution 29.4 24.8 45.9

Asia 31.8 24.9 43.3

Latin America 32.2 32.6 35.2

the West 20.6 18.1 61.2

† could not be determined because not enough studies were available.

Numbers indicate percentages.

Percentages may not add up to 100% due to rounding errors.
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Appendix C

Table 5: Overview of studies used for answering R6–R9.

Study design Sample Subgroups Sexual orientation

ID Author(s) + publication year IP Period Country Target population Study base Method∗ Size Mean age T B V ∅ Ho Bi He ∅

1 Van Griensven et al. (2005) B 2003 Thailand MSM MSM venues VDTS 1121 26.9 525 197 376 3 852 – – 269

2 Zunt et al. (2006) B N/A Peru MSM Multiple CS 2655 24.1 (8.9) 1127 1095 432 1 1438 936 273 8

3 Lama et al. (2010) B 2002–2003 Peru MSM Multiple Multiple 2703 24 (20–30)‡ 1132 1095 432 44 1438 938 276 51

4 Feng et al. (2010) B 2007 China MSM Multiple SBS 513 24 (16.8–44.5)‡ 226 164 113 10 347 130 36 0

5 Grov et al. (2010) B 2006 USA MSM LGBT events CS 1065 37.9 (12.5) 354 270 397 44 950 100 3 12

6 Bai et al. (2011) B 2008 China MSM Multiple Multiple 280 28.1 (8.8) 87 39 129 25 165 115 0 0

7 Guadamuz et al. (2011) B 2005 Thailand MSM MSM venues VDTS 2049 24.8 681 776 418 174 989 309 419 332

8 Wei & Raymond (2011) B 2008 USA MSM MSM venues TLS 386 35.3 (9.7) 117 55 214 0 345 38 3 0

9 Fan et al. (2012) B 2009 China MSM Multiple RDS 500 29 (18–71)† 133 66 291 10 346 147 5 2

10 Chen et al. (2012) B 2010 China MSM Multiple SBS 218 30.9 (10.7) 59 89 67 3 161 55 2 0

11 Zhang et al. (2012) B N/A China MSMW MSM venues SCS 473 34.1 178 77 213 5 247 172 30 24

12 Perez-Brumer et al. (2013) B 2007 Peru MSM Multiple CS 560 28 (23–35)‡ 170 179 183 28 198 60 154 148

13 Hu et al. (2013) B 2010–2011 China MSM Multiple Multiple 671 30.1 (7.9) 122 112 409 28 443 201 9 18

14 She et al. (2013) B 2008 China MSMO Multiple SBS 1390 28.3 (8.6) 353 245 792 0 1059 285 10 36

15 She et al. (2013) B 2008 China MSMW Multiple SBS 303 31.4 (8.7) 102 21 180 0 84 194 9 16

16 Cai et al. (2014) B 2010 China MSMW Multiple RDS 649 28.3 (7.0) 269 156 177 47 454 145 – 50

17 Hu et al. (2014) B 2010 China MSM Multiple RDS 500 28 (9.4) 208 157 118 17 275 225 0 0

18 Dai et al. (2014) B 2009–2010 China MSM Multiple CS 1275 26.47 304 206 743 22 974 301 0 0

19 Wang et al. (2014) B 2011–2012 China MSM Multiple SBS 402 28.48 (10.5) 92 115 195 0 316 86 0 0

20 Huang et al. (2015) B 2012 Taiwan MSM MSM venues CS 1208 28.6 (6.4) 268 224 607 109 969 182 32 25

21 Zhang et al. (2015) B 2009–2010 China MSM Multiple SBS 475 29 (25–35)‡ 164 98 213 0 321 – – 154

22 Zhang et al. (2015) B 2010–2011 China MSM Multiple SBS 352 27 (23–33)‡ 130 82 140 0 245 – – 107

23 Zhang et al. (2015) B 2011–2012 China MSM Multiple SBS 403 28 (24–34)‡ 160 103 140 0 289 – – 114

24 Perez-Brumer et al. (2016) B 2012 Peru MSM Community CS 395 30.5 (9.3) 67 141 182 5 235 66 23 71

25 McLean et al. (2016) B 2012–2013 Peru MSM Clinic CS 366 23 (16–62)† 101 69 196 0 289 74 3 0

26 Qian et al. (2016) B 2010–2011 China MSM Multiple Multiple 1140 30.52 480 358 262 40 759 355 12 14

27 Song et al. (2016) B 2009–2015 China MSM Multiple Multiple 5221 30.78 (8.32) 2198 1063 1850 110 3006 2161 53 1

28 Zhang et al. (2016) B 2012 China MSM Multiple RDS 675 29.23 (7.01) 180 132 363 0 416 219 40 0

29 Clark et al. (2017) B 2012–2014 Peru MSM MSM venues CS 171 26 (23–31)‡ 39 49 77 6 108 45 9 9

30 Galea et al. (2017) B 2012–2013 Peru MSM Multiple Multiple 341 26.91 (6.07) 108 132 99 2 284 0 57 0

† median and range; ‡ median and IQR.

∗ VDTS = Venue Day Time Sampling; SSS = Self Selected Sample; CS = Convenience sample; TLS = Time Location Sampling; RDS = Respondent Driven Sampling; SBS = Snowball Sampling; SCS = Stratified Cluster Sampling.

The same author may appear more than once because different measures were used or the study reports data on more than one sample.
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Appendix C (continued)

Table 5 (continued): Overview of studies used for answering R6–R9.

Study design Sample Subgroups Sexual orientation

ID Author(s) + publication year IP Period Country Target population Study base Method∗ Size Mean age T B V ∅ Ho Bi He ∅

31 Zheng et al. (2017) B 2016 China MSM Multiple CS 300 20.6 (1.6) 111 151 38 0 266 19 3 12

32 Clark et al. (2018) B 2012–2014 Peru MSM MSM venues CS 370 27.5 51 106 196 17 260 80 8 22

33 Yang et al. (2018) B 2013 China YMSM Multiple Multiple 373 22.1 (2.22) 79 90 204 0 289 69 15 0

34 Xu & Zheng (2018) I N/A China MSM MSM websites SSS 228 24.64 (6.20) 48 60 120 0 175 52 1 0

35 Lei et al. (2018) B 2014 China MSM NGO CS 601 28.2 (6.6) 164 92 345 0 376 128 49 48

36 Jin et al. (2019) B 2017 China MSM Multiple SSS 879 28 (24 – 34)‡ 295 252 332 0 791 – – 88

† median and range; ‡ median and IQR.

∗ VDTS = Venue Day Time Sampling; SSS = Self Selected Sample; CS = Convenience sample; TLS = Time Location Sampling; RDS = Respondent Driven Sampling; SBS = Snowball Sampling; SCS = Stratified Cluster Sampling.

The same author may appear more than once because different measures were used or the study reports data on more than one sample.
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Appendix D

Table 6: Definitions and descriptive statistics of variables used in regression analysis (N = 36).

Variable Definition Mean (SD) Range

Dependent variable

T Proportion of behaviourally-defined tops in the sample. Calculated as the

number of tops in the sample divided by the sample size.

0.314 (0.086) 0.14–0.47

B Proportion of behaviourally-defined bottoms in the sample. Calculated as

the number of bottoms in the sample divided by the sample size.

0.256 (0.098) 0.07–0.50

Primary Independent Variable

Gp Proportion of gay-identified men in the sample. Calculated as the total

number of men identifying as gay in the sample used in the study divided

by the sample size

. 0.68 (0.14) 0.28–0.90

Control Variables

AH Mean age of participants in all the samples. Formulas described in Hozo

et al. (2005) are used to estimate the mean in case the median and range or

the median and IQR are reported.

28.1 (3.4) 20.6–37.9

AW Mean age of participants in all the samples. Formulas described in Wan

et al. (2014) are used to estimate the mean in case the median and range or

the median and IQR are reported.

28.8 (3.8) 20.6–39.3

AL Mean age of participants in all the samples. Formulas described in Luo et al.

(2018) are used to estimate the mean in case the median and range or the

median and IQR are reported.

28.7 (3.8) 20.6–39.9

Yc Measures when a sample was taken relative to when the first sample in

this “sample of samples” was taken. Calculated as (year in which sampling

started + year in which sampling ended)/2-2002.5. For articles that did not

include the sampling period, year of first submission was used if available.

If not available, publication year was used instead.

7.7 (3.6) 0.0–15.5

Moderator

RC Code for the region in which the sample was collected. Three regions are

distinguished: Asia, Latin America and ‘the West”. Asia is coded as ‘0’,

Latin America as ‘1’ and the West as ‘2’.

– –

50



Appendix E1

Table 7: p-values of pairwise chi-square two sample tests.

H0 ∶ the TBVI-distribution in the two samples is the same.

1 2 3 4 5 6 7 8 9 10 11 Region

1 1.000 .067

2 .000 1.000 .038

3 .761 .000 1.000 †

4 .077 .003 .111 1.000 .130

5 .260 .002 .261 .775 1.000 .394

6 .011 .000 .038 .461 .186 1.000 ‡

7 .070 .014 .067 .837 .779 .198 1.000 .828

8 .420 .001 .141 .052 .218 .002 .102 1.000 .874

9 .203 .001 .049 .023 .112 .001 .060 .890 1.000 .763

10 .053 .000 .007 .001 .009 .000 .004 .403 .615 1.000 .229

11 .131 .017 .047 .149 .361 .007 .341 .584 .586 .147 1.000 .849

Global .321 .004 .203 .438 .815 .049 .613 .503 .339 .050 .710 –

† Not computed as the international sample covered multiple regions.

‡ Not computed as only one studied was conducted in the West.

Numbers refer to the numbers of the studies in Appendix B1.

p-values above .05 have been coloured red.
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Table 8: p-values of pairwise chi-square two sample tests.

H0 ∶ the TBVP-distribution in the two samples is the same.

1 2 3 4 5 6 7 8 9 Region

1 1.000 .227

2 .116 1.000 †

3 .005 .000 1.000 .000

4 .078 .057 .013 1.000 .126

5 .000 .124 .000 .000 1.000 .075

6 .001 .009 .000 .327 .000 1.000 †

7 .000 .000 .000 .000 .031 .000 1.000 .000

8 .100 .220 .000 .001 .048 .000 .000 1.000 .093

9 .007 .361 .000 .001 .706 .000 .003 .252 1.000 †

Global .131 .872 .000 .164 .052 .036 .000 .093 .164 –

† Sampling region not uniquely defined.

Numbers refer to the numbers of the studies in Appendix B2.

p-values above .05 have been coloured red.
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Table 9: p-values of pairwise chi-square two sample tests.

H0 ∶ the TBVB-distribution in the two samples is the same.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 Region

1 1.000 .318

2 .056 1.000 .007

3 .000 .000 1.000 .067

4 .000 .000 .000 1.000 .010

5 .071 .009 .000 .000 1.000 .563

6 .033 .107 .000 .000 .369 1.000 .000

7 .083 .022 .000 .000 .938 .561 1.000 .479

8 .012 .000 .008 .000 .670 .097 .473 1.000 .302

9 .016 .000 .001 .000 .021 .000 .009 .036 1.000 .121

10 .009 .000 .027 .000 .263 .011 .138 .608 .218 1.000 .495

11 .000 .000 .001 .000 .202 .167 .198 .257 .000 .038 1.000 .002

12 .091 .001 .001 .000 .626 .068 .444 .611 .180 .627 .044 1.000 .138

13 .000 .000 .019 .002 .002 .000 .001 .010 .382 .120 .000 .026 1.000 .637

14 .002 .000 .033 .000 .036 .000 .014 .129 .517 .584 .002 .222 .585 1.000 .946

15 .000 .000 .000 .248 .000 .000 .000 .000 .001 .000 .000 .000 .034 .002 1.000 .003

16 .024 .933 .000 .000 .003 .059 .008 .000 .000 .000 .000 .000 .000 .000 .000 1.000 .002

17 .019 .000 .001 .000 .024 .000 .011 .039 .997 .223 .000 .196 .346 .500 .001 .000 1.000 .340

18 .016 .000 .014 .000 .290 .013 .157 .566 .286 .970 .029 .731 .120 .585 .000 .000 .296 1.000 .461

19 .000 .000 .414 .001 .004 .000 .001 .039 .050 .203 .001 .024 .305 .397 .003 .000 .045 .146 1.000 .582

20 .000 .000 .284 .000 .009 .000 .003 .071 .096 .330 .002 .052 .381 .574 .002 .000 .088 .254 .949 1.000 .758

21 .000 .000 .334 .005 .001 .000 .000 .009 .034 .076 .000 .006 .354 .260 .015 .000 .029 .053 .854 .730 1.000 .422

22 .001 .000 .150 .000 .051 .001 .020 .251 .146 .695 .012 .192 .255 .695 .000 .000 .140 .579 .640 .804 .347 1.000 .770

23 .000 .000 .006 .009 .000 .000 .000 .001 .156 .019 .000 .003 .747 .199 .170 .000 .135 .019 .125 .141 .219 .061 1.000 †

24 .038 .000 .005 .000 .374 .021 .221 .547 .313 .853 .026 .879 .084 .466 .000 .000 .330 .947 .075 .146 .025 .392 .012 1.000 .329

25 .029 .000 .007 .000 .427 .027 .255 .665 .232 .904 .042 .872 .068 .427 .000 .000 .245 .960 .084 .157 .026 .428 .009 .978 1.000 .018

26 .000 .000 .001 .132 .000 .000 .000 .000 .006 .000 .000 .000 .118 .009 .862 .000 .005 .000 .013 .011 .045 .002 .409 .000 .000 1.000 .298

27 .000 .000 .000 .470 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .182 .000 .000 .000 .000 .000 .000 .000 .001 .000 .000 .062 1.000 .000

28 .000 .000 .004 .421 .000 .000 .000 .000 .000 .000 .000 .000 .001 .000 .024 .000 .000 .000 .002 .001 .010 .000 .002 .000 .000 .015 .049 1.000 .000

29 .015 .000 .013 .000 .168 .005 .083 .353 .474 .000 .011 .598 .228 .770 .000 .000 .483 .929 .177 .304 .078 .589 .048 .877 .832 .001 .000 .000 1.000 .078

30 .000 .000 .003 .076 .000 .000 .000 .000 .022 .002 .000 .000 .294 .037 .571 .000 .018 .002 .049 .044 .132 .011 .690 .001 .001 .867 .020 .014 .005 1.000 .588

31 .089 .000 .000 .000 .073 .003 .041 .074 .778 .252 .001 .378 .125 .323 .000 .000 .816 .356 .018 .040 .008 .096 .032 .464 .351 .001 .000 .000 .491 .003 1.000 .188

32 .147 .000 .000 .000 .141 .007 .087 .122 .595 .301 .002 .538 .074 .271 .000 .000 .636 .432 .014 .033 .005 .096 .015 .572 .453 .000 .000 .000 .516 .001 .943 1.000 .152

33 .042 .001 .003 .000 .837 .138 .635 .892 .063 .581 .154 .842 .011 .131 .000 .000 .069 .608 .022 .045 .005 .180 .001 .679 .760 .000 .000 .000 .407 .000 .146 .240 1.000 .087

34 .000 .000 .000 .023 .000 .000 .000 .000 .027 .001 .000 .000 .194 .019 .498 .000 .022 .001 .010 .011 .029 .003 .561 .000 .000 .753 .012 .002 .003 .728 .003 .001 .000 1.000 ‡

35 .001 .000 .069 .000 .032 .000 .012 .141 .347 .599 .003 .184 .533 .953 .002 .000 .331 .556 .563 .750 .370 .843 .175 .406 .394 .008 .000 .000 .692 .036 .202 .173 .124 .015 1.000 †

36 .000 .000 .001 .017 .000 .000 .000 .000 .066 .003 .000 .000 .387 .057 .362 .000 .055 .003 .032 .035 .074 .012 .815 .002 .001 .665 .006 .002 .010 .808 .010 .004 .000 .909 .046 1.000 .069

37 .000 .000 .075 .003 .002 .000 .000 .014 .194 .139 .000 .021 .850 .568 .027 .000 .173 .121 .598 .649 .679 .390 .569 .073 .066 .093 .000 .002 .205 .255 .058 .036 .011 .107 .617 .241 1.000 .719

Global .004 .000 .022 .000 .045 .001 .018 .141 .597 .608 .002 .271 .539 .986 .001 .000 .583 .632 .314 .478 .196 .632 .175 .532 .479 .007 .000 .000 .829 .029 .408 .350 .154 .017 .899 .050 .484 –

† Not computed as the international sample covered multiple regions.

‡ Not computed as only one studied was conducted in the West.

Numbers refer to the numbers of the studies in Appendix B3.

p-values above .05 have been coloured red.
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Table 10: p-values of pairwise chi-square two sample tests.

H0 ∶ the TBVP-distribution in the two samples is the same.

Measure Type 0 1 2 Global

0 1.000 .762

I 1 .430 1.000 .430

2 † † † †

0 1.000 .986

P 1 † † †

2 .902 † 1.000 .956

0 1.000 .883

B 1 .382 1.000 .253

2 .038 .001 1.000 .104

† Sampling region not uniquely defined.

Numbers refer to the numbers of the studies in Appendix B2.

‘0’ indicates Asia, ‘1’ Latin America and ‘2’ the West.

p-values above .05 have been coloured red.
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Appendix F

Table 11: Results from multivariate linear regression of T and B on independent variables.

Specification Dependent Variable Constant AL Yc Gp Rc×AL Rc×Yc Rc×Gp

1
1T

1
T

(.001)
.464

(.554)
–.002

(.013)
–.011

(.951)
.006

1
–

1
–

1
–

1
1B

1
B

(.000)
.595

(.003)
–.013

(.477)
–.003

(.491)
.079

1
–

1
–

1
–

1
2T

1
T

(.004)
.503

(.499)
–.003

(.017)
–.011

(.986)
–.0.002

1
–

1
–

(.124)
–.082

1
2B

1
B

(.003)
.570

(.015)
–.012

(.665)
–.002

(.640)
–.063

1
–

1
–

(.092)
.098

1
3T

1
T

(.012)
.402

1
–

(.017)
–.010

1
–

1
–

(.039)
–.008

1
–

1
3B

1
B

(.000)
.605

(.006)
–.013

1
–

1
–

(.043)
.003

1
–

1
–

Values are non-standardised coefficients. Values underneath are p-values. Statistically significant results are indicated in boldface.

55


	Introduction
	Theory & Hypotheses
	Methods
	Data
	Results
	Discussion
	Conclusion
	References
	Appendix A1
	Appendix A2
	Appendix B1
	Appendix B2
	Appendix B3
	Appendix B4
	Appendix C
	Appendix D
	Appendix E1
	Appendix E2
	Appendix E3
	Appendix E4
	Appendix F

