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‘Being new around here, I once went strolling on a 

beach in Holland, one of those deserted ones. I came 

across this sign that read, in Dutch, German and 

French: “swimming here is dangerous”: in Dutch it 

read GEVAARLIJK, you think brrr – that sounds scary 

– I don’t want to go in there. Then, in German it said 

ACHTUNG GEFAHR! You think, I absolutely DO NOT 

want to go in there...But then you read the French...like 

a mermaid whispering in a tempting voice: dangereux 

...dan-ge-reux...- and you think...ooooh, yes, yes, I want 

to go inside, I want to go in there!’

Boom Chicago, American 

stand-up comedy, Amsterdam

ISBN:   90-809776-3-2

Layout:   Roel Stavorinus

Printer:   Ponsen & Looijen BV, Wageningen

Publisher:  Roel& Uitgeefprojecten, 

  +31 6 250 262 09

© 2006, Udi Davidovich, Amsterdam, The Netherlands

Published papers were reprinted with permission of

publishers and owners (Lippincott Williams & Wilkins;

Guilford Publications; and Blackwell Publishing, Ltd.).

No parts of this publication may be reproduced or

transmitted without permission from the publisher. 

Publication of this thesis was made possible by grants

from Stichting Sarphati, GlaxoSmithKline (GSK), Pfizer,

UCB Pharma, Merck Sharp & Dohme (MSD), Boehringer

Ingelheim, and Abbott.



3

Liaisons Dangereuses

HIV risk behavior and prevention in steady 

gay relationships

HIV risicogedrag en preventie bij 

homoseksuele mannen in vaste relaties 

(met een samenvatting in het Nederlands)

Proefschrift

Ter verkrijging van de graad van doctor aan de 

Universiteit Utrecht op gezag van de Rector Magnificus, 

Prof. Dr. W.H. Gispen, ingevolge het besluit van het 

College van Promoties, in het openbaar te verdedigen

op vrijdag 24 februari 2006 des middags te 12.45 uur

door Ehud Davidovich

geboren op 28 april 1966, te Tel-Aviv



4

Promotor: Prof. dr. W. Stroebe

Co-promotor: Dr. J.B.F. de Wit

Promotiecommissie: Prof. dr. A.J. Eagly

 Prof. dr. G.J. Kok

 Prof. dr. A.B. Bakker

 

Gastopponenten: Prof. dr. R.A. Coutinho

 Prof. dr. D.T.D. De Ridder

 Prof. dr. C. van den Bos

The research presented in this thesis was 

conducted at the Department of Research, 

Cluster of Infectious Diseases, of the 

Amsterdam Health Service, The Netherlands, 

as part of the Amsterdam Cohort Studies on 

Homosexual Men.

This research was supported by the 

Dutch AIDS Fonds

(grant nr: 4013)



5



6

I realized I would not be happy with any public ‘thank-you’ note. I could 
not express the personal feelings or words that I really wanted to convey to 
some. 

So for the sake of  sincerity I took the hard way. 

For those who directly contributed to this work – now follows a personal, 
handwritten note, with specially for-the-occasion-bought fountain pen.

Acknowledgements



7

One drop of  love
One drop of  fear
One drop of  passion
One drop of  angst
One drop a day 
Days of  weeks 
Weeks of  years
The sea has filled
The winds are blowing 
The waves are high
The waves are high
The waves are high

... to all gay men in the era of HIV 
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1.1 Background

1.1.1 Human Immunodeficiency Virus and gay men
One of  the most striking examples of  the social impact of  a sexually 
transmitted disease is that of  the human immunodeficiency virus (HIV) on 
homosexual men. Epidemiologically, the spread of  HIV within this group 
was not surprising. All the elements necessary for a fast introduction and 
dissemination of  the virus were present: high (global) mobility, high sexual 
activity, and most importantly, the type of  sexual intercourse homosexual 
men perform – anal intercourse. Anal intercourse frequently involves the 
presence of  sperm and blood, both excellent carriers of  HIV in the direct 
vicinity of  the extremely receptive ano-rectal mucosa.
 In the mid 80’s, soon after studies confirmed that anal intercourse was 
the main mode of  HIV-transmission among gay men [1], a consensus was 
forming to intercept this transmission mode by using what, until then, was 
a typical heterosexual contraceptive – the condom [2]. Gay men who never 
expected that they would ever need to use condoms were faced with a new 
reality – the introduction of  a critical choice to their sexuality and health: 
having protected versus unprotected anal intercourse (UAI).

1.1.2 First-generation prevention
Once the choice of  having safe sex was introduced, a substantial group 
of  gay men in the early and mid 1980’s adopted this strategy through the 
use of  condoms and other risk-reduction strategies [3–6]. These men were 
reacting to relatively simple prevention messages, which focused mainly on 
increasing the perception of  risk of  HIV infection by providing factual in-
formation on HIV, its prevalence, and transmission modes. These messages 
were accompanied by recommendations for risk-reduction strategies such 
as condom use, lowering numbers of  partners, avoidance of  anal sex and 
avoidance of  oral contact with sperm [7]. These ‘first-generation preven-
tion’ messages did not further address any potential barriers to adopting 
these behaviors and the fact that so many gay men modified their sexual 
behavior as a reaction to these messages suggests these men did not have, 
at least initially, serious impediments to implementing these behaviors. 

1 General introduction
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1.1.3 Safe sex Norm
The behavioral change of  gay individuals in the 1980’s did not occur in a 
social vacuum. Reports from the United States, from as early as 1984, indi-
cated the formation of  “a new sexual ethic among homosexual men” [8]. 
This ethic was noticeable in a group of  men who were immersed in the gay 
community. The emergence of  the safe-sex norm among these men, while 
hardly any prevention efforts at the time aimed directly at enhancing norms 
on the social-structural level [7], was of  great value for HIV prevention. So-
cial norms are a strong force in influencing individual behavior as reflected 
in many social-cognition theories of  health behavior [9]. This point will be 
addressed in more detail later on in the introduction. 
 This rapid formation of  the safe-sex norm is understandable if  we 
consider how the gay communities, which were typically discrete communi-
ties, were placed in the public spotlight and their sexuality subjected to open 
scrutiny. Next to fear of  the individual consequences of  HIV, gay men were 
also alert to, and concerned about, the reaction of  the public and its institu-
tions to their ‘gay’ disease [10]. On the menu were many possible restrictive 
and facilitative measures [11]—to name but a few, among the sticks: the 
criminalization of  HIV transmission or possible crackdown on gay meet-
ing places; and among the carrots: the distribution of  condoms, financing 
safe-sex campaigns, and the development of  community support and infra-
structure. It could be that the rewards for cooperation and adaptation were 
substantial enough for the gay community at that time to show dynamism 
and responsibility with the growing acceptance of  the safe-sex norm.

1.1.4 Towards a second-generation prevention
The success of  first-generation prevention interventions was soon put in a 
different perspective. During the late 1980’s it became more and more clear 
that the trend of  risk reduction was not progressing sufficiently and that a 
substantial number of  men were not able to, or did not wish to, adopt safe 
sex practices [12–14]. These studies pointed at the possibility that first-gen-
eration prevention tactics were most effective on a certain group of  gay 
men—those who were more well integrated in the gay community. Other 
groups of  men who had sex with men, such as bisexual men, young gay 
men, or men of  ethnic minorities, were not so compliant with first-genera-

1 General introduction
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tion prevention messages and tended to take more sexual risks. In addition, 
other studies pointed to the existence of  individual, psychosocial factors 
that were correlated with the practices of  sexual risk behavior [15–17]. 
There were also accumulating reports that men who initially complied with 
first-generation interventions, began to lapse and from time to time engaged 
in unsafe sex. [18–20] 
 By the turn of  the 1980’s it was clear that effective HIV prevention had 
to involve more than just the dissemination of  information specifying risky 
and safe behaviors. While some men will adopt knowledge-based safe-sex 
advice with ease, some will require assistance in practicing and maintaining 
safe-sex practices, and a substantial minority will have serious difficulties in 
engaging in safe sex practices for a variety of  reasons. These men require 
intensive guidance and training that addresses their specific needs through a 
variety of  methods and approaches [21]. 

1.1.5 Social-cognition psychology and HIV prevention
In order to reduce sexual risk-taking behavior effectively, those develop-
ing prevention strategies needed to gain insight into the determinants of  
safe and risky behaviors among gay men. Developers of  HIV prevention 
needed to understand, on the one hand, which barriers stand in the way of  
safe sex and how to address them and, on the other hand, which factors 
facilitate safe sex behaviors and how to use those in HIV prevention. The 
study of  the determinants of  safe and risky sexual behavior, as well as the 
development of  prevention interventions to promote safe sex in relation-
ships, involved finding suitable, empirically based, theoretical frameworks 
that would guide both processes [22, 9]. Such social-cognition theoretical 
frameworks define the determinants of  sexual risk behavior and lay down 
the association between the determinants and behavior. Such theories also 
provide guidelines for the operationalization of  the determinants of  behav-
ior, whether in the form of  research items or intervention modules. Social 
cognition models for studying and promoting health behaviors had existed 
long before AIDS emerged [23,24]. However, the urgency of  the AIDS 
epidemic, its multifaceted character and its worldwide spread has provided a 
strong need to further apply social-cognition theories specifically for HIV-
prevention [25]. 
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The health belief model and HIV – the disputed role of perceived threat

One of  the first social-cognition models of  health behavior applied in the 
context of  HIV-prevention was the health belief  model [17,26,27]. Figure 1 
represents an adaptation of  the health belief  model in the context of  HIV. 
The model presented includes the revision by Rosenstock et al. [28] for the 
inclusion of  the self-efficacy factor.

Figure 1 The health belief model in the context of HIV prevention adapted from 
Fisher & Fisher [9]

The basic principles of  the health belief  model for the prevention of  HIV 
are that perceived susceptibility to, and perceived severity of  HIV-infection 
will constitute the perceived threat of  HIV. The perceived benefits from 
engaging in protective behavior, the perceived costs of  doing so and the 
perceived capability to do so (perceived self-efficacy) will determine the 
personal evaluation of  having (un)safe sex. The model postulates that the 
higher the perceived threat of  HIV, the more positive the personal evalua-
tion of  having safe sex, and the more salient and relevant the cues for ac-
tion, the higher the likelihood that safe sex will be practiced. 
 The reason the health belief  model was used in HIV-prevention 
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studies as of  the very beginning of  the epidemic was because of  its con-
cept of  perceived threat. First-generation HIV prevention relied heavily on 
enhancing perceived threat as the first logical response to a newly emerging 
disease [17]. When first-generation prevention efforts started to become 
inefficient in further advancing safe sex practices, researchers questioned 
the role of  perceived threat in the specific context of  HIV prevention. In a 
meta-analysis conducted by Gerrard et al. [17] of  studies that longitudinally 
correlated perceived vulnerability with protective behaviors between 1986 
and 1996, no clear-cut empirical evidence was found to support the relation-
ship between the two, which was an unexpected finding. 
 Gerrard et al. attributed the lack of  association between perceptions of  
vulnerability and protective behavior to the reciprocal character of  per-
ceived vulnerability and HIV-protective behaviors as suggested by Wein-
stein et al. [29]. A person that had unsafe sex can have high perceptions of  
vulnerability for HIV which will predict switching to safer behavior later on, 
but as behavior changed the same person will then have lower risk percep-
tions and these perceptions will remain low as long as this person practices 
safe sex. Therefore, the initial longitudinal correlation between high percep-
tions of  vulnerability and safe sex will no longer exist. These assumptions 
were corroborated in observational studies conducted by Gerrard et al [in 
17], and have been recently supported by a series of  experiments conducted 
by Brewer et al [30].
 In a disease like HIV, perceptions of  vulnerability are based on actual 
behavior and are therefore not going to be consistent overtime since be-
havior might change. Hospers and Kok [31] suggest measuring vulnerability 
not based on actual behavior but rather on hypothetic risk behavior, as for 
example: “What is your chance of  contracting HIV if  you will have UAI 
with a casual partner?” In this case, high vulnerability should reflect the 
understanding of  what constitutes risk behavior and should be perceived 
more consistently within one person and better predict risky or protective 
behaviors. 
 However, in target groups where initial perceptions of  vulnerability 
might still be low, because of  lack of  knowledge or false sense of  security, 
such as among youth [32], migrants [33] or between steady partners [34-37], 
perceived vulnerability according to actual behavior will probably still play 



16

an important role in determining the practice of  protective sexual behaviors. 
Establishing correct perceptions of  vulnerability in these groups should 
help stimulate protective behaviors. 
 While in the context of  HIV, the perceptions of  vulnerability are 
influenced by behavior, the perceptions of  severity for HIV infection were 
considered to be more consistent and not so influenced by behavior. This 
was based on the assumption that the devastating consequences of  the ill-
ness remain constant. Fisher and Fisher [9] quote five studies that present, 
at best, inconsistent evidence for the role of  perceived severity in the 
prevention of  sexual risk behavior. And indeed, the authors attribute the 
lack of  correlation between severity and preventive behavior to the ceiling 
effect of  consistent high perceptions of  severity of  HIV-infection among 
gay men. However, with the present availability of  antiretroviral therapy, the 
traditional high perceptions of  the severity of  HIV-infection, and to that 
matter, as well of  vulnerability, might be lower than in the period of  the 
studies reported on by Fisher and Fisher. This is suggested by several stud-
ies that report a link between lower perceptions of  threat of  HIV because 
of  antiretroviral therapy and sexual risk-taking among some gay men [38-
42]. While some dispute the link between antiretroviral therapy and sexual 
risk behavior [43], the discussion opens a whole new realm for the study of  
perceptions of  severity and vulnerability regarding HIV-infection in the era 
of  effective HIV-treatment. 
 As for the remainder of  the components of  health belief  model, in a 
review of  empirical studies that examined the function of  the health belief  
model in the context of  HIV-prevention [9], perceived benefits received 
mixed support for their influence on protective behavior with some studies 
supporting the link and some not. The concepts of  costs, cues, and self-ef-
ficacy on the other hand received wider empirical backing. The self-efficacy 
component of  the health belief  model received most of  its support from 
studies outside the health belief  model since it was not part of  the original 
model but of  its evolved counterpart - the protection motivation theory [44, 
45] and other theories such as Bandura’s social cognitive theory [46] (For 
an overview of  the role of  self-efficacy in the context of  these theories see 
Fisher and Fisher [9] and De Wit and Stroebe [24]). 

1 General introduction
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The theories of reasoned action and planned behavior — from predictions to 
diagnostics

Two theories which played, and still play, a major role in research and pre-
vention of  HIV are the theory of  reasoned action [47,48] and its evolved 
extension, the theory of  planned behavior [49,50]. In general terms, when 
put in the context of  HIV-prevention, both theories postulate that a spe-
cific protective behavior will be the result of  the intention to practice that 
behavior. Intention itself  is the product of  attitudes (i.e. personal evaluation 
of  the (un)favorability of  the behavior) and the subjective norm (i.e. per-
ceptions of  the evaluation of  others regarding the behavior). The theory of  
planned behavior adds perceived behavioral control (PBC) as a predictor of  
intentions. PBC refers to the perceived personal ease or difficulty to engage 
in the protective behavior. PBC is also considered to have a direct effect, 
which is not mediated by intention, on behavior. In order for perceived be-
havioral control to better predict behavior it needs to accurately reflect real 
skills, capabilities and opportunities to perform the behavior, hence, approx-
imate actual behavioral control [50]. Actual behavioral control has therefore 
a direct effect on PBC and behavior. 
 The theory of  planned behavior also explains how attitudes, norms 
and perceived control come about. Attitudes are the products of  beliefs 
in the outcomes of  behaviors and the evaluation of  these outcomes. Sub-
jective norm is the product of  the perceptions over the beliefs of  others, 
and the motivation to comply with the opinion of  these people. Perceived 
behavioral control is the product of  a series of  beliefs regarding internal or 
external factors that might inhibit or facilitate a behavior. These beliefs are 
the product of  the perceived likelihood that these factors will occur 
(i.e. control beliefs), and how effective they will be in inhibiting or facilitat-
ing the behavior (i.e. power dimension). Figure 2 presents a schematic over-
view of  the theory of  planned behavior as presented by Davis et al. [51].
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Figure 2 The theory of planned behavior, from Davis et al. [51].

 

 Several meta-analysis studies [52-56] (though not specifically using gay 
men as their study sample or sexual protective behavior as their outcome 
variable) provide strong empirical support for the postulated relationship 
between attitudes, subjective norm, PBC on the one hand and behavioral 
intentions on the other. Most of  these studies also find solid support for the 
relationship between behavioral intentions and prospective behavior. 
 For examining the function of  the theories of  reasoned action and 
planned behavior exclusively in the context of  gay men and HIV-preven-
tion, Rye et al. [57] present an overview of  nine studies (5 for reasoned 
action and 4 for planned behavior) that empirically examined the theories 
in this context. Their overall conclusion was that the assumptions of  the 
models regarding the relationship between attitudes, subjective norm, and 
PBC (in planned behavior) on the one hand, and behavioral intentions on 
the other, were empirically robust in the context of  HIV-prevention among 
gay men. As for the effect of  intentions on safe sex behavior of  gay men, 
7 of  the 9 studies examined this association and 5 of  the 7 found it to be 
significant. 
 The added value of  the theory of  planned behavior, through the 
incorporation of  PBC, for the prediction of  behavioral intentions was cor-
roborated by the above meta-analysis studies. However, on the added value 
of  PBC for the prediction of  behavior itself, these meta-analysis studies 
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provide mixed evidence, with some studies reporting no additional explana-
tion of  variance and some reporting small to more substantial ones. Rye et 
al. [57] explain these fluctuations by operationalization differences of  PBC 
in the different studies (e.g. behavior-specific control beliefs versus general 
or overall perceptions of  control) and suggest treating PBC as a multidi-
mensional construct to account for these differences. 
 Another explanation for the inconsistent findings on PBC is that most 
studies did not examine how accurately PBC measures reflected actual 
perceived behavioral control. This accuracy is a key to the success of  PBC 
in predicting behavior according to the theory of  planned behavior [50], 
but this assumption was not formally tested in early studies of  the theory. 
Sheeran et al. [58] recently conducted two studies to examine the assump-
tion of  the accuracy-effect of  PBC (i.e. the effect of  the ratio of  overlap 
between PBC and actual behavioral control) and found that the accuracy of  
PBC was associated with better predictions of  behavior. This further con-
firms the hypothesis of  PBC might not add to the prediction of  behavior 
because it is not always perceived accurately, hence, does not reflect actual 
behavioral control. 
 The popularity of  the theories of  reasoned action and planned behav-
ior among HIV research and prevention is first and foremost ascribed to the 
‘diagnostic’ capabilities of  the models with regard to planning interventions 
[24] and the relative ease in using behavioral intentions as indicators for 
probable behavioral change. For planning intervention, the study of  beliefs, 
mainly through qualitative studies, provides information on the concrete 
factors that constitute attitudes, norms, and perceived behavioral control 
regarding specific behaviors. There are problematic and facilitative beliefs. 
Interventions will attempt and modify problematic beliefs and use facilita-
tive beliefs as means to promote desired behaviors. 
 Regressing behavior on intentions and PBC will provide an indication 
whether our targeted behavior is determined, if  at all, by intentions, PBC, or 
both. If  intentions are more strongly associated with behavior this will sug-
gest that the behavior is under volitional control and we can further investi-
gate whether the problems might lie — in the attitudinal or normative realm 
and help focus the intervention on the related problematic beliefs. If  PBC 
is the strongest predictor of  behavior this might suggest that environmental 
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or skill constraints are at the core of  the problem and the intervention will 
be than focused on those. 
 As for the use of  the theories of  reasoned action and planned behavior 
for evaluation of  the effects of  prevention interventions, there has been 
much use of  the components of  the theories, especially of  behavioral inten-
tions and attitudes, for measuring the success of  prevention interventions 
in inducing cognitive change [59-60]. The measurement of  intentions is 
in many cases easier than the measurement of  behavioral effects in rand-
omized controlled trials (RCT). The latter often requires a longitudinal RCT 
which might involve dropout, while intentions (or other components) can 
be easily measured directly after administration of  an intervention and can 
provide an immediate indication of  its cognitive effect. If  the RCT does 
examine prospective behavior, this provides an opportunity for conduct-
ing an analysis to examine which social-cognitive determinants mediate the 
effect of  the trial condition on the behavioral outcomes at follow-up. This 
would provide an indication of  which components of  the intervention (that 
address specific social-cognition determinants) were most effective in induc-
ing behavioral change. 

Other Social Cognition theories and HIV-prevention

A theory that was applied with success in the promotion of  health behavior 
is Bandura’s social cognitive theory [46]. Central to the theory is the concept 
of  self-efficacy. According to Bandura, the key for effective promotion of  
health behavior is the enhancement of  the perception that one is capable of  
enacting the behavior by controlling ones own behavior and one’s environ-
ment. Fisher and Fisher [9] interpret Bandura’s four components for effec-
tive behavior change as follows: (a) a component providing knowledge/in-
formation about risk, which also includes persuasive material for the person 
to trust and believe in his/hers own ability to change; (b) a component 
enhancing self-regulatory and risk reduction skills to convert knowledge 
into preventive behavior; (c) a self-efficacy component which enhances the 
person’s belief  in his/hers self-regulatory and risk reduction skills; and (d) 
a component that intervenes in the environment to provide support to the 
person’s process of  change, or teaches the person how to evoke social sup-

1 General introduction
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port for the behavioral change and its maintenance. 
 The social cognitive theory does not stipulate an algebraic association 
between its components and therefore it cannot be tested as an integrated 
predictive model. However, there is supportive empirical evidence for the 
predictive value of  individual components of  the model in regard to protec-
tive behavior, especially for the concept of  perceived self-efficacy. Fisher 
and Fisher [9] present an overview of  these studies as well of  studies that 
evaluated HIV-prevention intervention that operationalized the model. The 
latter overview demonstrates how the focus on the enhancement of  skills 
and self-efficacy has predisposed the social cognitive theory for use in inter-
active interventions in the form of  training or personal-counseling activities. 
The rather complex and close-to-therapeutic character of  the theory makes 
its operationalization rather difficult and it was not the choice of  large-scale 
prevention activities. 
 Another model that has been used and tested in the context of  HIV-
prevention is the information, motivation, behavioral skills model. This 
model is extensively used in the prevention intervention that we developed 
and which is presented in chapter 6. The model will be therefore presented 
in more detail below in the introduction to chapter 6.

1.1.6 Casual versus steady partners
Most of  the studies that validated theoretical constructs for the develop-
ment of  HIV-prevention interventions, or which examined the determi-
nants of  sexual risk behavior among gay men, concentrated on one be-
havioral outcome: condom use, and usually did that in the context of  sex 
with casual partners. However, as the use of  condoms gradually increased 
among gay men in the 1980’s [61], an unexpected pattern started to emerge 
in the use of  condoms with casual and steady partners. This is reflected in 
data collected between 1984 and 1999 from participants in the Amsterdam 
cohort studies among homosexual men (ACSHM). The ACSHM collected, 
semi-annually, data on sexual risk behavior with casual and steady partners 
among gay men in the greater-Amsterdam area [62]. Figure 3 demonstrates 
how the rates of  UAI with both steady and casual partners decreased be-
tween 1984 and 1986 to approximately 70%. However, as of  1987 we see 
how rates of  UAI with casual partners continuously decreased and 
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stabilized around 20 %, while UAI rates with steady partners remained high 
and fluctuated throughout the years between 60% to 80% [unpublished 
data]. 
 The high rates of  UAI with steady gay partners were by no means a 
Dutch phenomenon. Studies from around the western world reported high 
rates of  UAI with steady partners [63-66]. Kippax et al. [67,68] reported 
that condom use was not a popular means of  protection among gay men in 
steady relationships, and that some gay men adapted a strategy that allowed 
them to have safe UAI with each other. 

Figure 3 The rates of unprotected anal intercourse (UAI) with steady and casual part-
ners between 1984 and 1999 among participants of the Amsterdam Cohort Studies on 
Homosexual Men (N=1151).

These men tested for HIV, and when both partners were confirmed HIV 
negative, agreements were made to either be monogamous or to only have 
safe sex outside the relationship. This strategy was named ‘negotiated safety’ 
and became a popular concept for describing safe UAI between steady part-
ners. In addition, an important differentiation between two types of  UAI 
was introduced: the practice of  risky UAI versus safe UAI.
 Despite the recognition that negotiated safety received as a descriptive 
concept, many epidemiological and psycho-social studies of  sexual risk be-
havior did not fully incorporate negotiated safety in their research method-
ology [e.g., 69-75]. While only few studies examined HIV-seroconcordance 
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among steady partners, even less examined whether partners reached agree-
ments concerning sex outside the relationship. Failing to fully incorporate 
negotiated safety in the measurement of  UAI can cause an overestimation 
of  risk behavior if  HIV-negative seroconcordance is not corrected for, or 
alternately, an underestimation of  risk if  HIV-seroconcordance is consid-
ered but no correction is applied for whether men reached negotiated safety 
agreements. Moreover, studies that examined the determinants of  sexual 
risk behavior by using crude rates of  UAI as their outcome variable might 
have presented a distorted picture of  the predictors of  sexual risk behavior 
in steady relationships as these determinants were not being correlated with 
actual risk behavior. Furthermore, for understanding safe-sex behaviors in 
steady relationships, no studies examined the determinants of  the practice 
of  negotiated safety. 
 In this light, several questions have been raised in regard to HIV-pre-
vention in steady gay relationships. Do steady relationships of  gay men ac-
tually form a risk environment for HIV-infection, or in other words, will the 
rates of  risky UAI still be considered high after correction for negotiated 
safety? Further, what are the determinants of  risky and protective behaviors 
between steady partners once these behaviors have been properly defined 
and measured? These are the first research questions of  this dissertation 
and the introduction sections below will explain how answers to these ques-
tions were sought.

1.2 Steady gay relationships as a risk environment for HIV-infection

1.2.1 Assessing sexual risk behavior in steady relationships
The first goal of  this study was to establish whether steady gay relation-
ships form a risk environment for HIV-infection. To answer this question 
we measured the rates of  the practice of  negotiated safety and consequently 
established the rates of  risky UAI practiced by steady partners. However, in 
order to accurately measure sexual risk-taking in steady relationships it was 
not sufficient to only apply a correction for negotiated safety. In addition, 
we needed to consider correcting our measurements for non-compliance 
with negotiated safety agreements. Non-compliance refers to partners who 
do not uphold the agreements of  staying monogamous or having only safe 
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sex outside the relationship. The breach of  such agreements poses a real 
threat of  HIV-infection as partners might become exposed to HIV from 
outside the relationship. 
 Negotiated safety compliance was not studied previously in the litera-
ture and establishing its rates was not only vital for the accuracy of  the risk 
estimates but also for determining how problematic the issue of  non-com-
pliance is for the practice of  negotiated safety. If  non-compliance levels 
proved to be high, this would question the feasibility of  practicing negoti-
ated safety and would serve as contra-indication for promoting negotiated 
safety as a safe sex strategy. On the other hand, even if  the levels of  non-
compliance prove to be low, practitioners will still be well advised to de-
velop a strategy to tackle non-compliance when promoting the practice of  
negotiated safety. 
 A second step in establishing whether steady relationships are a sexual 
risk environment was to investigate whether risk-taking behavior with steady 
partners, after correction for negotiated safety, occurs more often than with 
casual partners. If  steady partners have more risky UAI than casual partners, 
this will provide further indication that steady relationships are a unique 
setting for sexual risk-taking and that the processes underlying risk-taking in 
relationships might be different from those in casual contacts. Such findings 
would warrant a thorough study of  the specific determinants of  sexual risk-
taking in steady relationships.
 The first research questions of  our study are therefore: (1) What are 
the rates of  risky UAI in steady relationships after correction for negoti-
ated safety and negotiated safety compliance? (2) Are the rates of  risky UAI 
higher in steady relationships than in casual contacts? The answers to these 
questions are presented in chapter 2.

1.2.2 The steady partner as a source of HIV-infection
The next step in establishing whether steady relationships form an environ-
ment of  sexual risk was to examine whether high rates of  HIV-transmission 
occur between steady partners. To answer this question, a seroconversion 
study is required where the source of  HIV infection is examined from a 
pool of  seroconversions of  men with steady and/or casual sexual contacts. 
Such a study was never conducted in the past and chapter 3 is dedicated to 
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the investigation of  the source of  HIV-transmission among cases of  HIV-
seroconversion in the ACSHM between 1984 and 2000. Since data on sexual 
risk behavior of  the ACSHM (paragraph 1.1.6) indicated an increase over 
time in the differences between steady and casual partners in the practice of  
UAI, we expected to find an increase in the share of  the steady partner as a 
source of  HIV infection later on during the AIDS epidemic.

1.3 Determinants of risky and protective sexual behaviors in steady 
gay relationships and related prevention strategies
To the extent that steady relationships form a specific sexual risk environ-
ment this provides a rationale for the development of  HIV-prevention 
interventions specifically for men in steady relationships. In order to suc-
cessfully intervene in steady relationships, one must first obtain knowledge 
of  the determinants of  sexual risk-taking between steady partners, and in 
particular of  the determinants of  the practice of  negotiated safety. The lack 
of  a clear distinction between risky UAI and safe UAI in many of  the stud-
ies that investigated sexual risk behavior in steady relationships, limited the 
validity of  their findings concerning the determinants of  risky UAI among 
steady partners. Moreover, no past publications were dedicated to the study 
of  the specific determinants of  the practice of  negotiated safety, let alone 
to understanding how, if  at all, steady partners decide which safe sex strat-
egy to implement in their relationship (e.g. condom use versus negotiated 
safety). These determinants must first be understood in order to later on 
help gay men in steady relationships make the right choices between the 
available safe-sex strategies and properly address the specific barriers for 
implementing each strategy. 

1.3.1 Relationship characteristics – The Rusbult Investment model
To understand sexual risk-taking in relationships we sought a theoretical 
framework that operationalized relationship dynamics in a way that could 
predict protective and risky sexual behavior. While such a specific model 
was not readily found in the literature, the Rusbult’s Investment Model 
[76-78] showed potential. The Investment Model was originally developed 
to predict relationship continuity. The model is schematically described in 
figure 4. The main postulate of  the model is that high commitment to a 
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relationship is likely to result in partners choosing to stay in the relationship 
while low commitment will be associated with partners leaving the relation-
ship. High commitment, in its turn, is the result of  extensive emotional or 
material investment in the relationship, high satisfaction with the relation-
ship and the poor quality of  alternatives to the relationship. The model also 
assumes that relationship commitment will mediate the effect of  invest-
ment, satisfaction and alternatives on stay or leave behavior. 

Figure 4 The Rusbult investment model of relationship commitment for the prediction of 
stay-or-leave behavior in relationships [77].

 

The literature provides some indications for the successful use of  the model 
in the prediction of  sexual risk behavior of  individuals in steady relation-
ships with extra-relationship casual partners. These studies indicated that 
partners who were more satisfied with their relationship, had fewer alterna-
tives, or were more committed to the relationship were more likely to have 
protected intercourse with casual partners outside their relationship [79, 80]. 
However, in our investigation we were not concerned with sexual risk that 
occurred outside the relationship but rather focused on sexual risk-taking 
between the steady partners themselves. 
 Therefore, in the study we describe in chapter 4, we examined whether 
the Rusbult Investment Model could predict sexual risk behavior between 
steady partners. We also examined whether relationship characteristics, as 
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operationalized by the Rusbult model, could help us understand how men in 
relationships make choices between the different available safe-sex strate-
gies, which included negotiated safety, protected anal intercourse, or avoid-
ance of  anal sex. Our suggested model also incorporated the effect that 
relationship duration might have on the practice of  negotiated safety. We 
hypothesized that men in shorter relationships will be less likely to practice 
negotiated safety because of  the difficulty in establishing HIV-negative sero-
concordance considering the window phase: the time from seroconversion 
until an infection can be detected with regular HIV-testing methods. 
 While the Rusbult model stipulates the direction of  the correlation be-
tween commitment and stay-or-leave behavior, we had no a priori assump-
tion as to the direction of  the association between commitment and sexual 
risk behavior between steady partners, since two opposite directions were 
imaginable. On the one hand, high commitment to the relationship might 
be associated with mutual care and concern which might result in avoidance 
of  risk behavior with the steady partner. On the other hand, high com-
mitment might be associated with more intimacy, trust or love which were 
previously found to be associated with willingness to engage in unsafe sex 
[81-85]. Figure 5 illustrates our suggested version of  the Rusbult investment 
model for the prediction of  protective and risky behavior in steady relation-
ships. 

Figure 5 The suggested model of relationship investment for the prediction of risky and 
protective sexual behavior between steady partners
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The model was tested in chapter 4, and we conducted both a cross-sec-
tional and a longitudinal examination of  its capability to predict risky or safe 
sexual behavior between steady partners.

1.3.2 Social-cognitive determinants and characteristics of sexual risk 
behavior

While chapter 4 concentrates on understanding risky and protective behav-
iors from the standpoint of  the relationship, chapter 5 is dedicated to inves-
tigating the more individual determinants of  risky and protective behaviors 
in steady relationships. This part of  our study concentrates on examining 
the beliefs that individuals hold regarding risk and protective behaviors, 
which could influence sexual behavior with steady partners. As in chapter 
4, we also examined how these beliefs were associated with the different 
choices men could make between risky and the protective behaviors such as 
negotiated safety, protected anal intercourse, or avoidance of  anal sex. 
 Another goal of  the study in chapter 5 was to examine the charac-
teristics of  the first incident of  UAI in relationships. We were interested 
in the average relationship duration when the first incident of  risky UAI 
between steady partners occurs. We sought to determine how quickly men 
in relationships start taking risks with their steady partners. This knowledge 
is important as it stipulates just how large the window of  opportunity is to 
intervene in relationships before risk has already been taken. 
 Next, we investigated whether partners discuss their first incident of  
UAI before it occurs. The goal of  this particular inquiry was to determine 
the extent in which the first incident of  UAI in relationship is premeditated 
or is rather a spontaneous, uncalculated act. Again, such information can 
be important for developing future HIV-prevention interventions as it will 
teach us how necessary it is to promote the establishment of  a ‘discussion 
norm’ regarding sexual risk-taking between steady partners. The concept of  
discussion norm refers to creating an a priori expectation among gay men 
that UAI might occur in their (future) relationship, or for that matter, in any 
relationship, and that this act needs to be discussed in advance. According 
to the theory of  planned behavior, such a normative belief  should contrib-
ute to the likelihood that such a discussion will take place [22,49]. 
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1.4 Reducing sexual risk taking in steady relationships
After investigating whether steady relationships are an environment of  risk 
and exploring the determinants of  risky and protective sexual behavior, 
our next step was to examine whether sexual risk behavior between steady 
partners can be reduced and how this can best be achieved. In chapter 6, we 
describe how we developed an empirically based HIV-prevention interven-
tion following a protocol that resembles an intervention mapping approach 
[86,87]; the establishment of  intervention goals based on empirical evi-
dence, the use of  theory-based intervention strategies, testing the interven-
tion for efficacy, and drawing up plans for its implementation in the target 
population. 
 The goal of  the intervention was to promote safe sex with steady 
partners. Our target group was single gay men, and our target behavior was 
promoting the practice of  negotiated safety with future steady partners. The 
choices of  target group and target behavior were based on the results of  the 
studies we describe in chapters 2 through 5 and will be further explained in 
detail in chapter 6. 

1.4.1 Intervention theory and content
The theoretical framework we used for the intervention was the Informa-
tion Motivation Behavioral-Skills model (IMB) [88,89]. We chose the IMB 
model mainly since it received empirical support for its successful applica-
tion specifically in HIV-risk reduction interventions [9]. However, we also 
valued its simplicity, inclusiveness and the relative ease of  the operationali-
zation of  its components. Put in the context of  HIV-prevention, the IMB 
model postulates that improving knowledge, motivation and skills to engage 
in HIV-preventive behaviors will increase the likelihood that the behavior 
will be performed. The IMB model further postulates that behavioral skills 
can mediate the effect of  knowledge and motivation on behavior, although 
a direct effect is also plausible. Figure 6 offers a schematic representation of  
the IMB model of  HIV-prevention. 
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Figure 6 The Information Motivation Behavioral-Skills Model of HIV Prevention, Fisher 
and Fisher [88, 89].

 Based on the IMB model, our intervention aimed at increasing knowl-
edge, motivation and skills to practice negotiated safety. To increase knowl-
edge of  negotiated safety we explained in detail its procedures and how 
adherence to these procedures determined its protective value. To increase 
motivation to practice negotiated safety we focused on correcting faulty be-
liefs regarding UAI with steady partners, HIV-testing and sexual agreements. 
In addition we aimed at enhancing the person’s sense of  vulnerability to 
HIV-infection within the relationship, the perceived benefits of  practicing 
negotiated safety and the perceived severity of  HIV-infection. The last was 
important in the light of  reports of  diminishing perceived threat for HIV 
since the introduction of  antiretroviral therapy [38-42]. 
 Perceived vulnerability to HIV-infection by the steady partner, ben-
eficial expectations from practicing negotiated safety, and perceptions of  
severity of  HIV-infection are important determinants for the practice of  
negotiated safety according to the health belief  model [26]. Even though 
vulnerability, as part of  the health belief  model, received mixed empirical 
support for its role in promoting HIV-protective behaviors [16,17,22], our 
knowledge that specifically in steady relationships, gay men possess low risk 
perceptions for possible HIV-infection by the steady partner [35], motivated 
us to address vulnerability in our intervention. 
 To increase negotiated safety skills we concentrated on improving 
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communication skills regarding the making of  sexual agreements and deci-
sion-making skills for choosing a suitable safe-sex strategy in steady rela-
tionships.

1.4.2 Tailoring
The task of  promoting negotiated safety is complex, as many cognitive and 
behavioral barriers need to be addressed. It was clear to us that an inter-
vention that promotes negotiated safety can become long and elaborate, 
which could hinder its processing by the target audience. One approach 
that offered a solution was the tailoring of  the intervention. The tailoring 
approach we adopted was based on principles of  the IMB-model. Prior to 
receiving the intervention, each participant filled in a tailoring questionnaire 
that measured their levels of  knowledge, motivation and skills regarding 
the practice of  negotiated safety. The individual scores on these measures 
determined which intervention modules each participant received. Figure 7 
illustrates the tailoring approach which we implemented in the negotiated 
safety intervention. The use of  this approach ensured that only individually 
relevant information was offered to participants, making the total interven-
tion more concise and easier for cognitive processing.

Figure 7 The tailoring approach for the negotiated safety intervention
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1.4.3 The Internet
Using a tailored approach required a careful choice of  means of  communi-
cation. Brochures or media advertisements were less suitable for providing 
a tailored intervention. The latter required an interactive tool that could first 
establish the prevention needs of  an individual and then offer that person 
the tailored intervention. For the purpose of  tailoring we chose the Internet 
as our medium of  communication. We developed a computer program that 
enabled us to first interact with the participants online, establish their pre-
vention needs and then offer them the selected intervention modules during 
the same online contact. 

1.4.4 Efficacy measurements
The main research question addressed in chapter 6 concerned the efficacy 
of  our proposed IMB-based online tailored-intervention for the promo-
tion of  negotiated safety in steady relationships. In chapter 6 we present 
an online randomized controlled trial (RCT) that examined the effect of  a 
tailored and a non-tailored version of  the intervention in comparison to a 
control group. We measured both the cognitive and the behavioral impact 
of  the interventions. The cognitive impact was measured directly after the 
interventions were administered with the purpose of  examining the success 
of  the intervention manipulations in elevating levels of  knowledge, motiva-
tion and perceived skills regarding the practice of  negotiated safety. Impact 
on knowledge was established by measuring differences between control 
and intervention groups on the level of  acknowledgement of  the protective 
value of  negotiated safety. Impact on motivation was established through 
the measurement of  intentions to practice negotiated safety. The perceived 
skills component was evaluated through the measurement of  PBC regarding 
the practice of  negotiated safety. 
 The behavioral impact of  the intervention was measured after 6-
month, using a follow-up via e-mail. In the follow-up, participants filled in 
a behavioral questionnaire that assessed their sexual risk behavior with new 
steady partners. Conditional on the success of  the intervention, agreements 
were made with Schorer – the Dutch gay men’s HIV-prevention organiza-
tion – for the structural implementation of  the intervention in their future 
HIV-prevention activities. In addition, Schorer was an active consulting 
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partner during the development of  the intervention’s content. 
 By conducting the HIV-prevention intervention online and evaluating 
its efficacy using an online RCT, we describe in chapter 6 not only the final 
goal of  the entire dissertation but also shed light on a new methodology– 
the use of  the internet as an HIV-research & prevention tool.
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2 Assessing sexual risk behavior in steady  
 relationships

  Davidovich, U., de Wit, J.B.F., Stroebe, W. Assessing sexual risk 
  behaviour of  young gay men in primary relationships: 
  the incorporation of  negotiated safety and negotiated safety 
  compliance. AIDS 2000: 14: 701-6.
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3 The steady partner as a source of HIV 
 infection

  Davidovich, U., de Wit, J.B.F., Albrecht, N., Geskus, R., Stroebe, W.,  
  & Coutinho, R. Increase in the share of  steady partners as a source
  of  HIV infection — A 17-year study of  seroconversion among  
  younger and older gay men. AIDS 2001; 15: 1303-8.
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Abstract
This study examined the effects of  relationship characteristics, as measured 
by the Rusbult investment model, on safe-sex behavior between steady gay 
male partners. In Rusbult’s model, commitment to a relationship signifies 
the desire to stay in that relationship. Commitment is the product of  three 
relationship characteristics - satisfaction, investment, and alternatives - and 
is assumed to mediate their effect on maintaining or breaking a relationship.  
We conducted cross-sectional and longitudinal analyses including 221 and 
139 men, respectively. Cross-sectional analyses showed that high satisfaction 
with the steady relationship was associated with more condom use between 
steady partners or more practice of  negotiated safety (i.e., having safe un-
protected anal intercourse (UAI) after both partners have tested negative for 
HIV and have reached sexual safety agreements). Low relationship satis-
faction was associated with more risky UAI. High commitment was associa-
ted with more practice of  negotiated safety but failed to mediate any effect. 
High relationship investment was associated with less condom use and more 
risky UAI (borderline significant). Longitudinal analyses failed to produce any 
significant results. We conclude that using relationship satisfaction, com-
mitment and investment as co-determinants of  sexual risk behavior might 
prove more useful than using the whole theoretical framework of  Rusbult’s 
model to develop new HIV-prevention strategies for gay men in relationships.
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Introduction
Sexual risk behavior between gay men in steady relationships is the focus 
of  this paper. Several studies have found high levels of  unprotected anal in-
tercourse (UAI) between steady partners (e.g., Bosga et al., 1995; Buchanan, 
Poppen, & Reisen, 1996; de Wit, Hospers, Janssen , Stroebe, & Kok, 1996; 
Elford, Bolding, Maguire, & Sherr, 1999; Hays, Kegels, & Coates, 1997; 
Hof, Coates, Barrett, Collette, & Ekstrand, 1996; Hospers & Kok, 1995; 
Misovich, Fisher, & Coates, 1997). However, UAI in steady relationships is 
not always a high-risk behavior, since some steady partners establish HIV 
seroconcordance and reach agreements regarding sexual practices outside 
the relationship. This strategy has been labeled ‘negotiated safety’, and the 
steady partners practicing it are regarded as having low-risk UAI with each 
other (Kippax, Crawford, Davis, Rodden, & Dowsett; 1993; Kippax et al., 
1997). Negotiated safety can therefore account for the high rates of  UAI 
found among steady partners in comparison to casual partners. However, 
studies have shown that rates of  risky UAI (e.g., UAI without negotiated 
safety) remain significantly higher among steady partners than among 
casual partners (Davidovich, de Wit, & Stroebe, 2000; Elford et al., 1999).  
 Furthermore, the heightened levels of  risk behavior in steady relation-
ships have been shown to translate into heightened levels of  HIV trans-
mission between steady partners (Davidovich, de Wit, Albrecht, Geskus, 
Stroebe, & Coutinho, 2001)
 Although the above studies alert us to the role steady relationships 
play as a source for HIV infection, they do not explore the mechanisms and 
dynamics of  sexual risk behavior with steady partners. In the present study, 
we investigate facets in relationships that might influence sexual risk be-
havior between steady partners. We used for this purpose the relationships 
investment model developed by Rusbult (1980; 1983; Rusbult, Johnson, & 
Morrow, 1986), which is based on the principles of  interdependence theory 
(Kelly & Thibaut, 1978; Thibaut & Kelly, 1959). Central to the Rusbult 
model is the role of  commitment. Commitment to a relationship signifies 
the desire to stay in that relationship and is the product of  three relationship 
characteristics: satisfaction, investment, and alternatives. Satisfaction refers 
to a high share of  rewards, such as physical attractiveness of  the partner, 
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versus a low share of  costs, such as unattractive traits of  the partner. Invest-
ment is a function of  the “assets” accumulated by the partners, which range 
from emotional assets such as memories to more tangible assets such as 
friends or property. The alternatives to a relationship include, for example, 
another available and more attractive partner or a more rewarding single life.
 Rusbult’s main assumption is that high relationship satisfaction, high 
investment in a relationship, and fewer alternatives to a relationship will 
produce higher commitment to a relationship. This assumption has received 
considerable support from several studies involving various sample types, 
including homosexual men (for an overview, see Buunk & Bakker, 1997). 
Rusbult argues that high levels of  commitment are associated with remain-
ing in a relationship, and low levels of  commitment with leaving a relation-
ship. Commitment is expected to largely mediate the effects of  satisfaction, 
investment, and alternatives on the actual stay-or-leave behavior of  steady 
partners (Rusbult, 1983).
 The investment model was used by Buunk and Bakker (1997) and de 
Vroome, Stroebe, Sandfort, de Wit and Van Griensven (2000) to predict 
sexual risk and AIDS-preventive behavior among steady partners. Both 
studies concentrated on sex outside the steady relationship as a potential 
form of  sexual risk. Buunk and Bakker (1997), who studied heterosexual 
couples, found that high commitment to the relationship predicted inten-
tions to use condoms with a casual sex partner. De Vroome et al. (2000), 
who studied gay couples, found that higher satisfaction and fewer alterna-
tives to the relationship predicted engaging in safe sex with casual partners 
in the subsequent six months.
 Both the above studies concentrated on predicting risky sex with casual 
partners but not risky sex between the steady partners themselves. Ultimate-
ly, it is UAI between the steady partners that might pass on the HIV-virus 
from one partner to the other. To evaluate how relationship characteristics, 
as operationalized by the investment model, might relate to sexual risk be-
havior between steady partners, we investigated whether satisfaction, invest-
ment, alternatives, and commitment are associated with risky UAI and with 
three HIV-protective sexual behaviors: no anal intercourse, protected 

4 Relationships characteristics and sexual
  risk behavior
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anal intercourse, and negotiated safety. These associations were examined 
using cross-sectional and longitudinal analyses, with the latter seeking 
indications for causality. We had no explicit assumptions as to the direc-
tion of  the association between the constructs of  the investment model 
and sexual behavior, since two opposite tracks were imaginable. On the one 
hand, high commitment to the relationship might be associated with mutual 
concern and avoidance of  risk behavior with the steady partner. On the 
other hand, high commitment might be associated with more willingness to 
engage in risk behavior, as suggested by studies linking love and intimacy 
with heightened levels of  sexual risk behavior between steady partners 
(Boulton, McLean, Fitzpatrick, & Hart, 1995; Carballo-Diéguez & Dolezal, 
1996; McLean, Boulton, Brookes, Lakhani, Fitzpatrick, Dawson, et al. 1994; 
McNeal, 1997; Remien, Carballo-Diéguez, & Wagner, 1995).

Methods

Sample
We used two consecutive semi-annual data waves from the Amsterdam 
Cohort Studies on Homosexual Men measured between April 1999 and 
April 2000. The two data waves will be referred to in this study as time-1 
and time-2. The participants in the cohort were all living in the Amsterdam 
metropolitan area. Time-1 measurement included 375 men of  whom 242 
men reported having had a steady relationship during the six months prior 
to measurement. Of  these, 221 provided us with full information regard-
ing the couple’s HIV-status concordance, sexual behavior, and sexual safety 
agreements. These 221 men constituted our working sample for time-1 
measurements. The mean length of  the relationships at time-1 was 24 
months (SD=24, range 1-133). The mean age was 27 years (SD=3.7, range 
17-34); 91% were native Dutch and 9% were born outside of  the Nether-
lands.
 Of  the participants in our working sample, 91% defined themselves as 
exclusively or almost exclusively homosexual: on a Kinsey scale for sexual 
preference ranging from 1 for exclusively heterosexual to 7 for exclusively 
homosexual, the mean score of  our sample was 6.6 (SD=.8, range 2-7). 
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The educational level of  the participants was measured only during enrol-
ment. Since time-1 in our study was already the 9th wave of  the cohort 
study, or approximately four years after recruitment, the educational records 
might not have been representative of  the educational level at time of  our 
analyses. Nevertheless, participants with high educational level (college de-
gree or equivalent) were over-represented at recruitment (63%).
 Time-2 included 376 men. Of  these, we included in the working sam-
ple only the 139 men who participated in both time-1 and time-2 measure-
ments and had continued with the same relationship from time-1 to time-2, 
creating a longitudinal data set. The size of  this longitudinal sample repre-
sents 63% of  the cross-sectional sample used in time-1, because of  men 
who dropped-out of  the time-2 measurements (n=15) or whose relation-
ships in time-1 did not continue to time-2 (n=67). The mean length of  the 
relationships at time-2 was 35 months (SD=24, range 7-120). The longi-
tudinal sample did not statistically differ in any of  the socio-demographic 
attributes from the cross-sectional sample at time-1 (see table 1). The time 
elapsed between time-1 and a time-2 measurement was typically six months. 

Procedures
At both measurements, participants completed self-administered question-
naires concerning their steady relationships and sexual behavior with steady 
partners. Each measurement reflected the preceding six months. At each 
measurement, HIV-negative participants were tested for HIV with a com-
mercial EIA, and positive results were confirmed with immuno-blotting. 
The Amsterdam Cohort Studies on Homosexual Men were approved by the 
ethical review board of  the Amsterdam Municipal Health Service, and 

Table 1 Sample demographics – time-1 versus time- 2.

    

Mean age in years   
% Born in Holland   
% Born outside of Holland  
% (almost) Exclusively homosexual 
% High education (college or higher) 

No differences were significant

Time-1 (n=221)

27 (SD=3.7, range 17-34)
91
9
91
63

Time-2 (n=139)

27 (SD=3.7, range 19-34)
93
7
91
64

4 Relationships characteristics and sexual
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all participants signed an informed consent upon enrolment. For a more 
detailed description of  the general procedures of  the cohort, the reader is 
referred to Davidovich et al. (2000; 2001), and de Wit, van Griensven, Kok, 
and Sandfort (1993). 

Steady relationships
Participants at time-1 were asked whether they had a steady relationship in 
the preceding six months, and to indicate the length of  that relationship. No 
a priori definition of  a steady partner was provided, allowing participants to 
subjectively determine whether they perceive themselves to be in a steady 
relationship. We assumed that the perceived relationship status, unmediated 
by arbitrary criteria such as a minimum relationship duration, would be an 
important determinant of  behavior. It was of  course possible that partici-
pants had more than one steady partner, simultaneously or consecutively, in 
the preceding six months. In that case, participants were asked to refer in 
the questionnaire only to one relationship - the relationship they considered 
the most important. In this manner, only one relationship per participant 
was reflected in the data. 

HIV status
Participants were asked to indicate the results of  their last HIV test and the 
last HIV test of  their steady partner. We used the results of  the cohort test-
ing to corroborate the reported HIV status of  our participants, and encoun-
tered no discrepancies. However, we could not corroborate the reported 
HIV status of  the steady partners, since partners did not actively participate 
in the study. Thus, the HIV-negative seroconcordance in our study may be 
over-estimated. Nevertheless, we assume that, if  any false HIV status of  a 
steady partner was reported by any of  the participants, this did not reflect 
premeditation. The reported HIV status, even if  invalid, more likely re-
flected the perceived HIV status at the time, and therefore does not equal to 
clearly unknown or discordant HIV status in a way that might influence behavior. 

Instrument
The components of  the Rusbult investment model were measured at time-1 
only. Items and scales were based on instruments used before by Buunk 
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and Bakker (1997), which were provided to them by C. E. Rusbult and were 
adapted and translated to Dutch.

Relationship investment: Six items were used to measure investment. Cron-
bach’s Alpha was used as indicator for reliability, which was fairly low 
(α=.67). A total of  two items were stepwise deleted until higher reliability 
was achieved (α=.73). Two examples of  this index (back-translated from 
Dutch) are: “How much did you invest emotionally in your relationship?” 
([1] very little - [7] very much); and “How much of  yourself  did you put 
in the relationship (e.g., secrets that you told each other, shared memories, 
personal things)?” ([1] very little - [7] very much).

Relationship satisfaction: We used four items for this index, and reliability was 
excellent (α=.95). Two examples from this index are: “How satisfied are 
you, in general, with your relationship?” ([1] not at all - [7] very satisfied); 
and “How much happiness and fulfillment do you get out of  your relation-
ship?” ([1] very little - [7] very much).

Relationship alternatives: Six items were used to measure alternatives, but reli-
ability was not high (α=.69). We therefore deleted items stepwise until the 
highest reliability was achieved. The final index included four items (α=.75). 
Two examples from this index are: “To what extent are there appealing 
people other than your partner with whom you could start a relationship?” 
([1] very little - [7] a lot); and “How many persons do you know with whom 
you could start a relationship?” ([1] very few - [7] a lot).

Relationship commitment: Seven items were used to measure relationship com-
mitment. Reliability was good (α=.84) and did not improve if  one of  the 
items was deleted. Two examples from this index are: “How long do you 
hope that your relationship (as of  today) will last?” ([1] one month or more 
– [7] 10 years or more); and “To what extent would you like to go on with 
your present relationship even if  it was not going well?” ([1] not at all – [7] 
very much).

4 Relationships characteristics and sexual
  risk behavior
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Outcome variable & statistical analyses
Sexual behavior was our outcome variable and was measured both at time-1 
and time-2. Participants were asked whether they had engaged in anal in-
tercourse with their steady partner and how often a condom was used. The 
items recorded insertive and receptive anal intercourse separately. 
 Negotiated safety was defined as follows: (a) partners engaged in UAI 
with each other, (b) both partners knew they were HIV-negative based on 
an HIV test, and (c) both partners agreed to be monogamous or to have no 
UAI outside the primary relationship. We used one outcome variable rep-
resenting sexual behavior which was comprised of  four mutually exclusive 
categories: no anal intercourse, protected anal intercourse, negotiated safety 
and, last, risky UAI. 
 Seeking a statistical technique that would enable us to examine all the 
four sexual-behavior categories simultaneously as one outcome variable, we 
chose to use multinomial regression. Multinomial regression enabled us to 
examine the effect of  the relationship characteristics on the sexual-behav-
ior index using ‘risky UAI’ as the reference category. This was an attractive 
option, since ‘risky UAI’ served as a meaningful contrast category showing 
how the relationship characteristics might influence the choice men made 
between a specific safe-sex strategy (i.e., abstinence from anal sex, condom 
use, or negotiating safety) and risky UAI.

Results
Cross-sectional analysis

 Descriptive findings
At time-1 measurement, 89% of  the men in relationships (196/221) report-
ed being HIV-negative in the six months prior to measurement; 1% (2/221) 
were seropositive, and 10% (23/221) did not know their HIV status. Re-
garding partners, 66% of  the men in relationships (147/221) knew their 
partner was HIV-negative during the six months prior to measurement; 4% 
(8/221) reported having an HIV-positive steady partner, and 30% (66/221) 
did not know the HIV status of  their partner. 
 Of  the men in relationships, 62% (136/221) had engaged in UAI with 
their steady partner. Of  those, 68% (93/136) practiced negotiated safety, 
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and 32% (43/136) had risky UAI, since they did not know each other’s HIV 
status or had not reached sexual agreements regarding monogamy or safe 
sex outside the relationship. Therefore, of  the total number of  men in 
relationships, 42% (93/221) engaged in negotiated safety, and 19% (43/221) 
engaged in risky UAI. Another 19% (41/221) consistently used condoms 
with their steady partner, and 20% (44/221) avoided anal sex all together. 
Table 2 presents a cross tabulation of  the four types of  sexual behavior and 
the HIV-status concordance between both partners in the relationship. We 
see that in relationships where one partner was of  unknown serostatus and 
the other either of  unknown status or HIV-negative, partners often had 
risky UAI with each other (rates range between 35%-100%, depending on 
the cell). However, only one couple who was HIV-discordant had risky UAI 
with each other, while all other eight HIV-discordant couples either consist-
ently used condoms or avoided anal sex all together.

Age and relationship duration
We first wanted to investigate the possible confounding effects that the age 
of  participants and relationship duration might have in our model. We 

Table 2 Cross-tabulations of number of participants according to HIV status concordance and the four 
types of sexual behavior: no anal sex, consistent condom use, negotiated safety (NS) and risky unprotected 
anal intercourse (Risky UAI)

HIV- status concordance Number of participants according to the 4 types of sexual behavior

Participant Partner No Anal  Condom  NS  Risky UAI  Total
  %row,  %column %row,  %column %row,  %column %row,  %column 
    
Negative  Negative 19  15  93  11  138
  14% 43% 11% 37% 67% 100% 8% 26%
Negative  Positive 1  6  0  0  7
  14% 2% 86% 14% - - - -
Negative  Unknown 17  16  0  18  51
  33% 39% 32% 39% - - 35% 42%
Positive Negative 1  0  0  1  2
  50% 2% - - - - 50% 2%
Positive Positive 0  0  0  0  0
  - - - - - - - -
Positive Unknown 0  0  0  0  0
  - - - - - - - -
Unknown Negitive 0  0  0  7  7
  - - - - - - 100% 16%
Unknown Positive 1  0  0  0  1
  100% 2% - - - - - -
Unknown Unknown 5  4  0  6  15
  33% 12% 27% 10% - - 40% 14%

Total  44  41  93  43  221

4 Relationships characteristics and sexual
  risk behavior



69

correlated each of  these variables with our outcome variable. Age was en-
tered into the model, in years, as a continuous variable. We had no a-priori 
assumption as to how, if  at all, age would influence sexual risk behavior. We 
examined the effect of  relationship duration categorically, distinguishing 
between relationships up to six months and those longer than six months. 
 We assumed that couples in the first six months of  their relationship 
are less able to establish their HIV status, because of  the “window phase” 
problem, and thus less likely to have practiced negotiated safety. The win-
dow phase, which at the time of  our study was generally known to be six 
months, refers to the maximum time from the moment of  infection until 
HIV antibodies become detectable with conventional testing methods.
 Multinomial regression analysis indicated a significant overall effect for 
relationship duration on our outcome variable (χ2=31.93, p<.001). No ef-
fect was found for age. Age was therefore not considered a confounder. As 
for relationship duration, contrast analysis revealed it to be associated with 
the practice of  negotiated safety, as we hypothesized: men in the first six 
months of  the relationships were less likely to engage in negotiated safety 
(OR=0.18, 95%CI 0.08-0.43). Relationship duration was not found to be 
associated with condom use or avoidance of  anal sex. 
 We further examined how relationship duration correlated with the 
predictor variables of  Rusbult’s model. We used multivariate binary logistic 
regression to examine the association between relationship duration and 
relationship investment, alternatives, satisfaction and commitment. Only in-
vestment was significantly correlated with relationship duration (OR=1.70, 
95%CI 1.21-2.40): relationships over six months were associated with more 
investment in the relationship. We therefore considered relationship dura-
tion as a confounder. To correct for relationship duration, we entered it as 
an additional variable in each of  our main analyses. 
 

Predictor variables of the Investment Model 
Ranging from 1 to 7, the mean scores for each of  the predictor variable 
were as follows: relationship investment – 5.9 (SD=1.0); relationship al-
ternatives – 3.1 (SD=1.2); Relationship satisfaction – 5.6 (SD=1.3); and 
relationship commitment – 5.1 (SD=1.3). To investigate the associations 
between the constructs of  Rusbult’s model and sexual behavior with steady 
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partners, including the possible mediating effect that commitment might 
have on such associations, we followed the procedures suggested by Baron 
and Kenny (1986). Accordingly, to assume mediation of  commitment, the 
following three pre-conditions should be met: (1) the predictor variables 
(investment, satisfaction, and alternatives) should correlate to the mediator 
variable (commitment); (2) the predictor variables and the mediator vari-
able should correlate, independently of  each other, to the outcome variable 
(sexual behavior); and (3) when entered in a model together to predict the 
same outcome variable, the mediator variable should still correlate signifi-
cantly to the outcome variable, while the correlation between the predictor 
variables and the outcome variable should become insignificant or substan-
tially reduced.
 To test the first pre-condition of  mediation, we correlated commit-
ment to the predictor variables simultaneously, using linear regression. 
Results showed that commitment was positively correlated with relationship 
investment (r=.12, p<.05), negatively correlated with relationship alterna-
tives (r=.-17, p<.001), and positively correlated with relationship satisfac-
tion (r=.75, p<.001). All associations were in the direction predicted by 
Rusbult’s model.
 To test the second pre-condition of  mediation, we correlated commit-
ment to our outcome variable, using multinomial regression analysis. Results 
are presented in table 3. The drop in sample size for this analysis from 221 
to 217 is due to occasional missing values. The overall effect of  commit-
ment was significant. Analysis of  contrasts indicated that commitment was 
significantly related to the practice of  negotiated safety. The higher the 
scores on commitment, the higher the possibility that the couple engaged 
in negotiated safety. Correcting the model for relationship duration did not 
change this pattern of  results, but relationship duration had a significant 
overall effect and the contrast analyses revealed it was associated with more 
practice of  negotiated safety in relationships longer than six month (see 
table 3). 

4 Relationships characteristics and sexual
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To complete the test of  the second pre-condition of  mediation, we corre-
lated the predictor variables with our outcome variable. These are also the 
analyses that were to provide us with the most insight into the influence of  
relationship characteristics, as operationalized by Rusbult, on risky and pro-
tective sexual behavior with steady partners. Results are presented in table 3. 
Relationship satisfaction and relationship investment had significant overall 
effects. Analyses of  contrasts indicated that higher relationship satisfaction 
was associated with more condom use and more practice of  negotiated 
safety, and low relationship satisfaction with more risky UAI. More relation-
ship investment was associated with less condom use and more risky UAI, 

Table 3 The Rusbult model and sexual risk behavior1: following the 2nd and 3rd pre-conditions of 
mediation by Baron and Kenny (1986).

N=217  Overall effect No anal sex Anal sex with  Negotiated 
      condom  safety

  χ2   OR (95% CI) OR (95% CI) OR (95% CI) 

Commitment 19.3*** 1.14 (.85-1.54) 1.14 (.84-1.55) 1.77 (1.32-2.38)
     
Commitment 10.37* 1.16 (.85-1.58) 1.20 (.87-1.66) 1.61 (1.19-2.19)
Rel. duration 18.87*** .82 (.34-1.97) .75 (.30-1.87) 3.85 (1.55-9.52)
     
Investment  15.24** .78 (.50-1.21) .64 (.40-1.03) 1.50 (.95-2.36)
Alternatives 4.44 1.00 (.69-1.44) 1.39 (.96-2.01) 1.07 (.77-1.49)
Satisfaction 15.76** 1.29 (.94-1.76) 1.60 (1.11-2.33) 1.79 (1.31-2.45)
     
Investment  9.93 * .79 (.51-1.23) .65 (.40-1.06) 1.35 (.84-2.17)
Alternatives 4.01 .99 (.69-1.44) 1.38 (.95-2.00) 1.12 (.80-1.57)
Satisfaction 13.00** 1.29 (.94-1.77) 1.63 (1.11-2.39) 1.70 (1.23-2.35)
Rel. duration 14.89** .90 (.37-2.19) .96 (.37-2.50) 3.85 (1.53-9.62)

Investment  14.26** .78 (.50 -1.22) .64 (.40-1.03) 1.47 (.93-2.33)
Alternatives 4.30 .99 (.68-1.45) 1.40 (.96-2.04) 1.12 (.80-1.57)
Satisfaction 3.74 1.32 (.81-2.15) 1.56 (.90-2.71) 1.49 (.93-2.39)
Commitment 1.59 .97 (.58-1.63) 1.04 (.60-1.83) 1.28 (.78-2.09)

Investment  9.72* .79 (.51 -1.24) .64 (.39-1.05) 1.34 (.83-2.16)
Alternatives 4.29 .99 (.68-1.45) 1.40 (.96-2.07) 1.15 (.81-1.62)
Satisfaction 3.48 1.32 (.81-2.16) 1.50 (.84-2.67) 1.51 (.93-2.46)
Commitment .70 .97 (.58-1.63) 1.11 (.62-1.99) 1.18 (.71-1.96)
Rel. duration 14.26** .90 (.45-2.21) .95 (.36-2.47) 3.75 (1.49-9.43)

*p < .05   **p < .01  ***p< .001 

1Investment, alternatives, satisfaction and commitment are correlated to sexual risk behavior using 
multinomial regression with four outcome categories: no anal sex, anal sex with a condom, negotiated 
safety, and the reference category - risky unprotected anal intercourse. All analyses are corrected for 
relationship duration in a separate step.  Predictor variables that are entered simultaneously into the model 
are shown clustered.
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however this association was only borderline significant (p=.08). Correcting 
for relationship duration did not alter the pattern of  results, and relationship 
duration had a similar effect as for commitment (see table 3). 
 To test the third condition of  mediation, we simultaneously entered 
the predictor variables and commitment into our multinomial regression 
model. Results are presented in table 3. Only relationship investment had a 
significant overall effect. When the contrasts were inspected, they yielded 
similar borderline-significant results (p=.07) as in the second pre-condition 
of  mediation analyses. Correcting for relationship duration did not alter the 
pattern of  the results, and relationship duration had a similar effect as in the 
previous analyses (see table 3). 

Longitudinal examination
An identical analysis to that performed for the cross-sectional data was 
performed longitudinally by testing how the predictors of  the investment 
model measured at time-1 were related to sexual risk behavior six months 
later, at time-2. No statistically significant associations were found between 
any of  the constructs of  the investment model and sexual behavior in the 
subsequent six months.

Discussion
In our study, we found relationship satisfaction to be significantly associated 
with safe-sex behavior: participants who perceived high levels of  satisfac-
tion with their relationship used condoms more often or engaged more in 
negotiated safety with their steady partners. Alternatively, men with low rela-
tionship satisfaction tended to have more risky UAI than to use condoms or 
engage in negotiated safety. These findings can be understood if  we assume 
that relationships with high levels of  satisfaction are characterized by good 
communication or good co-operation between partners, which can facilitate 
behaviors such as condom use or negotiated safety. 
Relationship investment was found to have a main effect in our model but, 
unfortunately, the contrast analyses produced only a borderline significant 
effect (p < .1). They showed that higher investment in the relationship was 
actually associated with less condom use and more risky UAI. This finding 
raises an interesting question: do partners perceive condom use to be 
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incongruous with having an ‘invested’ or serious relationship? Such a barrier 
for condom use in steady relationships is relatively unfamiliar and merits 
further attention. Interestingly, higher relationship investment was associ-
ated with more risk behavior while higher relationship satisfaction with less 
risk behavior. This is in contrary to how investment and satisfaction would 
correlate with stay-or-leave behavior according to the Rusbult model – as 
both would positively correlate with staying in the relationship. This dem-
onstrates how different the components of  the Rusbult investment model 
‘behave’ when predicting sexual risk behavior. 
 When commitment was examined in the first pre-condition of  media-
tion as a determinant of  sexual behavior, it was significantly associated with 
the practice of  negotiated safety, but only with negotiated safety - unlike 
relationship satisfaction, which was also associated with condom use. This 
finding suggests that different mechanisms may underlie the association 
these two determinants have with safe-sex behavior. High relationship satis-
faction might facilitate negotiation processes that can result in either con-
dom use or negotiated safety. On the other hand, high commitment reflects 
the intentions of  partners to stay with each other for a long time, which 
creates logical conditions for taking an HIV-test or reaching long-term 
sexual agreements. Negotiated safety might therefore be an outcome of  
commitment or a factor used to signal or create commitment. Furthermore, 
when commitment was added as a mediator to the model, it weakened the 
effect of  relationship satisfaction, but did not mediate it. These two predic-
tors were apparently too similar to remain independently associated with 
sexual behavior in the final mediation condition, yet too different to enable 
commitment to mediate the effect of  relationship satisfaction. This again 
emphasizes how different the components of  the Rusbult model function 
when sexual risk behavior, and not stay-or-leave behavior, is the outcome 
variable in the model. 
 We should also bear in mind that the cross-sectional character of  our 
findings prevents us from determining any causal relationship between re-
lationship satisfaction, commitment or investment and sexual risk behavior. 
For example, safe-sex behavior could be the result of  high satisfaction or 
commitment, but the opposite might also be true: high relationship 
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satisfaction or commitment could be the result of  partners being content 
with their safe-sex behavior.
 As for our longitudinal data, there are several feasible explanations as 
to why no significant associations were found between the relationship char-
acteristics and sexual risk behavior in the following six months. We believe 
that the capacity of  the investment model to predict sexual risk behavior 
was undermined by the dynamic character of  the constructs it measured. 
Relationship satisfaction, investment, and alternatives are cognitive apprais-
als that are valid at a certain point in relationships and might produce a 
specific type of  sexual behavior only during that same time period. As time 
goes by, relationship perceptions might change and, with them, the expected 
sexual behavior. Thus, the elapsed time of  six months in our longitudinal 
analysis between the measurement of  the constructs of  the investment 
model and sexual risk behavior might have been too long. That is, sexual 
behavior no longer reflected the relationship perceptions as measured six 
months beforehand. If  we had measured the relationship perceptions at a 
time closer to the measurement of  sexual behavior, we might have found 
the associations that were suggested by the cross-sectional examination.
 Another explanation for the lack of  significant associations in our lon-
gitudinal analysis is that it was inferior in its statistical power to the cross-
sectional analysis. The sample size for the longitudinal examination was 
smaller. This could have negatively affected the relative statistical power at 
time-2. Power calculations nonetheless showed that the longitudinal sample-
size should have provided sufficient power (>.7) to examine most of  the 
desired effects. 
 Our final explanation for the failure of  the longitudinal examination to 
produce significant results is related to the possibility that the patterns in 
relationship dynamics were more homogenous in the longitudinal data set. 
According to Rusbult’s investment model, relationships that continue to 
exist over time are those that are higher on commitment. It was therefore 
plausible that the relationships in our longitudinal analysis involved partners 
with more commitment, since relationships with low commitment did not 
survive the time-1 to time-2 transition. Indeed, the mean scores on commit-
ment of  our longitudinal sample were higher than in the cross-sectional 
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sample (5.4 versus 5.1). Further, the variance of  the commitment scores 
was lower in the longitudinal sample than in the cross-sectional sample (1.1 
versus 1.3). The same applied to the mean scores and variances of  invest-
ment, satisfaction and alternatives – all in the expected directions. It is 
therefore likely that, in the longitudinal sample, the higher scores and the 
smaller variances of  the Rusbult predictor variables have reduced the odds 
to find statistically significant effects on sexual behavior.
 As for the limitations of  our study, our sample was strongly gay-identi-
fied and, as such, might not represent the more general population of  men 
who have sex with men. Furthermore, our participants were based in the 
Amsterdam metropolitan area, had relatively high levels of  education, and 
were relatively young (mean age of  27 years). Caution is required in general-
izing our results to settings or groups with different characteristics. Further, 
our participants were tested every six months for HIV as part of  their on-
going participation in the Amsterdam Cohort Studies. As repetitive testers, 
the continuous knowledge of  their HIV status is, of  course, a facilitator for 
engaging in negotiated safety. Therefore, the low level of  risky UAI with 
steady partners we encountered in this study (19%) might not reflect levels 
of  risky UAI with steady partners in Amsterdam. Earlier studies in Amster-
dam (Davidovich et al., 2000) and outside of  the Netherlands (Elford et al., 
1999) indicated higher rates of  risky UAI in steady relationships.
 As to implication for further research, the ability of  the investment 
model, as a whole, to predict sexual behavior as it predicts stay-or-leave 
behavior was not supported in our study. We replicated the model’s assump-
tion that relationship satisfaction, investment, and alternatives will predict 
commitment, as have many other studies (for an overview, see Buunk & 
Bakker, 1997), suggesting this predictive aptitude of  the investment model 
is robust. However, the theoretical idea that commitment will mediate the 
effect on sexual risk behavior as it mediates stay-or-leave behavior was not 
confirmed. Moreover, higher relationship investment was associated with 
more sexual risk while higher relationship satisfaction with less – presenting 
us with opposite effects. We initially expected both these variables to predict 
sexual risk behavior in the same manner, based on the associations these 
determinants have with stay-and-leave behavior. All this is probably due to 
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the fact that sexual risk behavior is a profoundly different outcome variable 
than stay-or-leave behavior in relationships. It is therefore no surprise that 
the investment model ‘behaves’ differently with sexual behavior. Similary, 
Buunk and Bakker (1997) and de Vroome et al. (2000) found only limited 
parts of  the model to be of  predictive value for sexual risk behavior. We 
therefore suggest that future researchers consider abandoning the idea of  
using the full theoretical structure of  the investment model to predict sexual 
risk behavior as it is used to predict stay-or-leave-behavior. It seems more 
useful to concentrate on specific components of  the investment model that 
show promise in explaining sexual risk behavior, notably, relationship satis-
faction, commitment and investment.
 As for HIV prevention, the knowledge we obtained on how satisfac-
tion and commitment in the relationship are associated with sexual risk 
behavior can be useful in answering some of  the questions raised by those 
responsible for promoting safe sex in steady gay relationships. For instance, 
which relationships would benefit more from promoting negotiated safety 
and which from promoting condom use? Based on our findings, we suggest 
that only relationships that score high on commitment should be stimulated 
to practice negotiated safety as a safe-sex strategy. Promoting negotiated 
safety among partners that are still not committed to the relationship will 
make it less likely that the couple will adopt that strategy. Suggestions to 
take an HIV test or reach sexual agreements might actually be perceived as 
‘pressuring’ by partners who are not yet fully committed to their relation-
ships. 
 Another question raised by HIV-prevention developers is why some 
steady partners would neither use condoms nor engage in negotiated safety. 
Partially answering this question, our study found indications that sexual 
risk is associated with low relationship satisfaction. These men might ben-
efit from acquiring insight into how dissatisfaction with their relationship 
influences their sexual risk-taking behavior. It could be very well that low 
relationships satisfaction is the outcome of  other problems in the relation-
ship, such as low communication capabilities. Solving the communication 
problems could both improve relationship satisfaction and enhance the 
chance men will be better able to negotiate safer sex in the relationship. 
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Unfortunately, our present data did not investigate the determinants of  low 
relationship satisfaction, and therefore we can not provide more specific 
advice for tackling this problem. However, we encourage further research 
to study relationship (dis)satisfaction, its determinants, and its influence on 
sexual risk behavior in steady relationships. In conclusion, we also encour-
age more awareness of  the need to develop specialized strategies for pro-
moting safe sex in steady relationships. These strategies should consider the 
various situations and dynamics in relationships in order to properly address 
the different HIV-prevention needs of  steady gay partners.
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BEHAVIORAL AND COGNITIVE
BARRIERS TO SAFER SEX BETWEEN
MEN IN STEADY RELATIONSHIPS:
IMPLICATIONS FOR PREVENTION
STRATEGIES
Udi Davidovich, John B.F. de Wit, and Wolfgang Stroebe

Steady partners are a major source of HIV infection among gay men. To better
understand sexual risk taking in steady relationships, we examined characteris-
tics of the first incident of unprotected anal intercourse (UAI) between steady
male partners. We also examined cognitive barriers to safer sex by way of associ-
ating beliefs regarding UAI with protective behavior. Questionnaires assessing
sexual behavior and related cognitions were completed by 324 gay men, aged
18-34. Of the men who had UAI with their steady partners, 55% (103/189) did
so within the first 3 months of the relationship, and 46% did not discuss having
UAI with their partner before it occurred. Analyses revealed that perceiving UAI
as a symbol of trust and believing that the partner desired UAI were associated
with less condom use but also with a higher likelihood that men established
HIV-negative seroconcordance and made sexual agreements (i.e., practiced ne-
gotiated safety). Perceiving UAI as more gratifying was associated with having
risky UAI. Our findings suggest that interventions can make use of beliefs regard-
ing trust and partner’s desire for UAI to promote negotiated safety. In relation-
ships where negotiated safety cannot be implemented, HIV prevention should
regard the above beliefs, in particular the perception that UAI is more gratifying,
as important barriers to safer sex. Furthermore, our findings regarding the early
onset of risk in relationships emphasize how little time is at hand to prevent
sexual risk before it occurs. One solution could be to target single gay men for
promoting safer sex with future steady partners.

Unprotected anal intercourse (UAI) occurs frequently among gay men in steady rela-
tionships (Buchanan, Poppen, & Reisen, 1996; Davidovich, de Wit, & Stroebe, 2000;
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de Vroome, Stroebe, Sandfort, de Wit, & van Griensven, 2000; Elford, Bolding,
Maguire, Sherr, 1999; Hays, Kegeles, & Coates, 1997; Hoff, Coates, Barrett,
Collette, & Ekstrand, 1996; Hospers & Kok, 1995; Misovich, Fisher, & Coates,
1997). The fact that rates of UAI between steady partners are significantly higher than
the rates of UAI with casual partners (Davidovich et al., 2000) suggests that the cus-
tomary prevention strategy to promote condom use for all incidents of anal inter-
course failed to generalize to the context of steady relationships. Fortunately, safer sex
between steady partners does not necessarily revolve around the use of condoms.
Steady partners can instead establish HIV-negative seroconcordance and reach agree-
ments regarding safe sexual practices outside the relationship. This strategy has been
labeled “negotiated safety” and steady partners that follow this strategy can be con-
sidered as having low-risk UAI with each other (Davidovich et al., 2000; Kippax,
Crawford, Davis, Rodden, & Dowsett, 1993; Kippax, Noble, & Prestage, 1997). Un-
fortunately, studies have demonstrated that steady partners who have UAI with each
other often do not know each other’s HIV status and therefore practice risky UAI
(Davidovich et al., 2000; Elford et al., 1999). Furthermore, a recent study in Amster-
dam has demonstrated that steady partners have in recent years become a major
source of HIV infection among gay men (Davidovich, de Wit, Albrecht, Geskus,
Stroebe, & Coutinho, 2001).

The above findings emphasize the need to promote safer sex in the context of re-
lationships. However, campaigns targeting steady relationships, in the Netherlands
and elsewhere, have been relatively scarce in comparison to the number of campaigns
targeting casual partners. The reason probably lies in the complexities of practicing
safer sex in steady relationships. Partners need to choose between different available
strategies, such as condom use or negotiated safety. Even then, using condoms, testing
for HIV or reaching sexual agreements are not easy tasks in relationships, as the dy-
namics and interactions between partners can heavily influence these processes. Pre-
vention would therefore benefit from more insight into the dynamics of relationships
and how these dynamics influence the choices partners make between the available
protective strategies, such as condom use, negotiated safety, or avoidance of anal sex
altogether.

Through the years, much research has been conducted to investigate the preva-
lence of sexual risk behavior in steady relationships, but just a fraction has been dedi-
cated to understanding which factors influence the choices partners make between
sexual risk and protective behaviors. The few studies that investigated such questions
have mostly concentrated on predicting sexual risk behavior in steady relationships.
These studies found sexual risk behavior to be associated with knowledge of the
steady partner’s sexual history (Boulton, McLean, Fitzpatrick, & Hart, 1995;
McLean et al., 1994; Misovich et al., 1997), familiarity with the steady partner in gen-
eral (Boulton et al., 1995; McNeal, 1997), monogamy (Misovich et al., 1997), trust
(Boulton et al, 1995; Misovich et al., 1997; Remien, Carballo-Diéguez, & Wagner,
1995), love (Boulton et al., 1995; Carballo-Diéguez & Dolezal, 1996; McLean et al.,
1994), and intimacy (Boulton et al, 1995; McNeal, 1997; Remien et al., 1995).

In the present study we wanted to investigate how certain cognitive determinants
might be associated with the choices couples make between having risky UAI or imple-
menting one of the following risk reduction strategies: negotiated safety, condom use
or avoidance of anal sex. Our choice of determinants was derived from the literature
and concentrated on beliefs and perceptions regarding UAI. We chose beliefs regard-
ing UAI because, according to the theory of planned behavior (Ajzen, 1985, 1991),
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they form the proximal basis for the formation of attitudes toward UAI, which are in
turn important determinants of behavioral intentions and, through those, of behavior
itself. Unlike attitudes or behavioral intentions, beliefs carry a clear thematic basis and
a logical argument that can be directly addressed by prevention messages in order to
form, enhance, or change these beliefs. The main criterion for the selection of the
beliefs in our study was that they were thematically related to dynamics in
relationships.

From an elicitation study of gay men’s beliefs regarding condom use (Janssen, de
Wit, Hospers, & van Griensven, 2001) we derived the following salient beliefs: UAI is
more sensually exiting and gratifying, condom use is a hassle and disturbs the love-
making process, and UAI is less hygienic. We further included the beliefs that UAI en-
hances trust and intimacy in the relationship. These were salient beliefs in the
elicitation study as well as in the literature (Boulton et al., 1995; Misovich et al., 1997;
Remien et al., 1995). We also incorporated participants’ perceptions regarding the de-
sire of their steady partner to have UAI with them. The inclusion of this belief was
based on our assumption that the steady partner will strongly influence the normative
beliefs of our participants regarding UAI in their relationships. According to the the-
ory of planned behavior, normative beliefs influence subjective norms and therefore
play an important role in the shaping of behavioral intentions and behavior. We hy-
pothesized that higher scores on each of the beliefs above, with the exception of hy-
giene, would be associated with higher rates of UAI. However, due to the paucity of
relevant research and theory, we did not make a priori assumptions whether these be-
liefs would be associated with risky UAI or with safer UAI in the form of negotiated
safety. As for hygiene, we assumed that higher scores on this belief would be
associated with more condom use.

In addition to cognitive factors, we were also interested in behavioral characteris-
tics that are related to the first instance of UAI in relationships. We were especially in-
terested to know how early risky UAI occurs in steady relationships and whether
partners discuss UAI before it occurs. Such information is necessary for prevention in-
terventions, as it will help pinpoint the best timing to offer interventions for men in re-
lationships. With respect to establishing HIV seroconcordance in relationships, we
were interested in whether men upheld the required window phase before testing for
HIV. The window phase refers to the time from infection until HIV antibodies become
detectable with conventional testing methods.

METHODS

PROCEDURES
We used the data wave from 1999 of the Amsterdam cohort studies of younger

homosexual men. To qualify for inclusion, men had to be under the age of 30 at re-
cruitment and to be living in the Amsterdam area or to make regular use of bars, clubs,
or other gay venues in the city. Furthermore, participants had to have had at least one
sexual contact with a male partner during the 6 months prior to enrollment. The
study’s protocol has been approved by the ethical review board of the Amsterdam
Municipal Health Service and all participants signed an informed consent form upon
enrollment. For a more detailed description of the general procedures of the Amster-
dam cohort studies among homosexual men, the reader is referred to Davidovich et al.
(2000).
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PARTICIPANTS
A total of 362 men participated in our study. The median age of participants was

27 years (range = 18-34), and 91% were born in the Netherlands. Most participants
defined themselves as exclusively homosexual: on a Kinsey scale of sexual preference
ranging from 1 (exclusively heterosexual) to 7 (exclusively homosexual), the mean
score of our sample was 6.6 (SD = .83, range 1 = 7). The educational level of partici-
pants was measured at enrollment, and 60% reported to have a college degree or
equivalent.

MEASURES
Participants completed a self-administered questionnaire concerning their rela-

tionship status, their engagement in sexual risk behavior and risk reduction strategies
with their steady partners, and their beliefs regarding UAI.

Steady Relationships
Participants were asked to indicate whether they were in a steady relationship,

the length of that relationship, whether their steady partner was their first sexual part-
ner, and whether they believed they were their partner’s first sexual partner. Partici-
pants who were not in a relationship at the time of investigation were asked to report
on the last and most significant relationship that they had. No a priori definition of a
steady partner was provided to the participants, allowing them to determine subjec-
tively whom they perceive to be a steady partner. We assumed that an important de-
terminant of behavior would be the perceived relationship status, rather than
arbitrary criteria such as minimum relationship duration.

Assessment of Sexual Risk-Taking and Risk Reduction Strategies
Anal Intercourse and Condom Use. Participants were asked whether they had

had insertive or receptive anal intercourse with their steady partner over the entire
course of their relationship, and, if they did, how often condoms were used.

First Instance of UAI. Participants were asked to recall the time in the relation-
ship that they had the first incident of receptive or insertive UAI.

HIV Status. Participants were asked to indicate the results of their last HIV test
and that of their steady partner. They were also asked to report instances of UAI with
sex partners other than their steady partner that occurred in the 6 months prior to
their last HIV test. This query sought to examine whether men took the window phase
into consideration when testing for HIV. At the time of our study, the standard win-
dow phase in the Netherlands was 6 months.

Negotiated Safety. We asked participants to indicate whether they had reached
an agreement with their steady partner regarding sex outside the relationship. Follow-
ing Kippax et al. (1993), negotiated safety was determined when partners engaged in
UAI while both partners knew they were HIV-negative based on an HIV test and both
agreed to be either monogamous or have no UAI outside the primary relationship.

Sexual Behavior Index. We created a single nominal sexual behavior index, col-
lapsing data regarding insertive and receptive anal sex, that included four mutually
exclusive sexual behavior categories: no anal intercourse, protected anal intercourse,
negotiated safety, and risky UAI (i.e. UAI without conforming to the negotiated safety
procedures).
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Beliefs Regarding UAI
Gratification from UAI. Participants were asked how pleasurable they found

insertive or receptive UAI with their steady partner. Five items were used per type of
UAI, pertaining to both physical gratification and cognitive excitement, for example:
“I find it more pleasurable to fuck my steady partner without a condom” and “I find it
more exciting to get fucked by my steady partner without a condom” (on a 7-point
scale, 1 = totally not true about me and 7 = totally true about me). Cronbach’s alfas
were high: For insertive UAI, alpha = -.92, and for receptive UAI, alpha = .91.

Condoms as a Hassle. Participants were asked how bothersome it was for them
to use condoms. Two items were used and the Pearson’s correlation between the two
was r = .75 (p < .001). The items were “Using a condom with my steady partner is an
annoying interruption of the love making” and “I find it such a hassle to use condoms
with my steady partner” (1 = totally not true about me and 7 = totally true about me).

Perceived Partner’s Need for UAI. Participants were asked how much they
thought their steady partner wanted to have UAI with them. The partner’s desire to
engage in UAI was measured separately for receptive versus insertive UAI using one
item for each construct, for example: “How much urge does your partner have in gen-
eral to fuck you without a condom?” (1 = no urge whatsoever and 7 = very strong
urge).

Intimacy. Participants were asked whether they found it more intimate to have
anal sex without a condom. A single item was used: “I find it more intimate to fuck
with my steady partner without a condom” (1 = totally not true about me and 7= to-
tally true about me).

Trust. Participants were asked whether they believed that anal sex without a con-
dom is a sign of trust in the relationship. A single item was used: “To fuck with my
steady partner without a condom is a sign of mutual trust” (1 = totally not true about
me and 7 = totally true about me).

Hygiene. Participants were asked whether they thought anal sex without a con-
dom is less hygienic. A single item was used: “I think it’s ‘messy’ to fuck with my part-
ner without a condom” (1 = totally not true about me 7 = totally true about me).

STATISTICAL METHODS
We used the sexual behavior index as our outcome variable. Because this variable

were comprised four nominal categories, we used multinomial regression to analyze
its associations with beliefs regarding UAI. In the analysis, we contrasted risky UAI
with each of the three safer sex categories: condom use, negotiated safety, and absti-
nence from anal sex. This contrast analysis provided an opportunity to examine how
the beliefs regarding UAI might be associated with the different choices people make
between engaging in risky UAI or following one of the available safer sex strategies.
We first used univariate analyses to test the effect of each of the beliefs on the outcome
variable. The predictors that were found significant at p < .10 were then entered into a
multivariate model to test for independent effects. All our examinations were
cross-sectional.

RESULTS
DESCRIPTIVE ANALYSES

Of the 362 participants, 324 men where in a steady relationship during the in-
quiry or had a steady relationship in the past and provided full information regarding
receptive and insertive anal sex with their steady partner. These men constituted our
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working sample. The median length of the reported relationships was 14.5 months
(interquartile range = 4-30). Of the total working sample, 14% (45/324) never had
anal intercourse with their steady partner, 27% (87/324) always used condoms with
their steady partner, 30% (97/324) consistently practiced negotiated safety, and 29%
(95/324) had risky UAI with their steady partner at some point in their relationship.
Of the total working sample, 7% (22/324) indicated that their steady partner was
their first sexual partner, and 8% (26/324) believed they were the first sexual partner
of their partner.

Of the men who had UAI with their steady partner and who could recall their first
instance of UAI with that partner, 31% (58/189) had their first occurrence of UAI
within the first month of the relationship, and that percentage rose to 55% (103/189)
by the third month of that relationship. Of the men in relationships who had UAI with
their steady partner and who could recall their first instance of UAI with that partner,
46% (87/189) reported they did not discuss having UAI before it occurred. Of the par-
ticipants who practiced negotiated safety, 16% (16/97) did not uphold the window
phase period and had UAI with a casual partner during the 6 months prior to that HIV
test. According to participants’ reports, the same applied to 8% (8/97) of their steady
partners.

BELIEFS AND SEXUAL BEHAVIOR
Our analysis aimed at investigating the associations between beliefs regarding

UAI and our sexual behavior index. We first investigated the possible confounding ef-
fects that relationship duration, age of participants, and being each other’s first sexual
partner could have in our model. We did this by separately correlating each of these
variables with the sexual behavior index. Our assumption was that longer relation-
ship duration would be associated with more UAI. We further assumed that being
each other’s first sexual partner would be associated with more risky UAI because of
the low-risk perceptions of having UAI with someone with no sexual past. No as-
sumptions were made on the expected effect of age. Results showed no correlation be-
tween age or being each other’s first partner and the sexual behavior index. However,
relationship duration had a main effect on the sexual behavior index (χ2 = 36.40, p <
.001); therefore, in all subsequent analyses we corrected for relationship duration.

Univariate Analyses
Each predictor variable was separately correlated with our outcome variable us-

ing multinomial regression. All predictor variables were significantly related to the
sexual behavior index in the univariate analyses (see Table 1 for univariate contrasts ).
We constructed a correlation matrix to check for multicollinearity. The matrix yielded
no correlation greater than 0.80. We therefore decided to enter all variables simulta-
neously in a multivariate multinomial regression model.

Multivariate Analyses
In the multivariate analysis, perceptions of the partner’s need to have insertive

UAI with the participant was significantly related to the risk behavior index (χ2 =
31.59, p < .001). Contrast analyses showed (see Table 1 for all contrasts) that the
higher the perceived need of the partner to have insertive UAI, the higher the likeli-
hood that the couple did not use condoms or avoid anal sex but rather had risky UAI
with each other. However, when we contrasted risky UAI with negotiated safety, we
found that the higher the perceived need of the partner to have insertive UAI, the
higher the likelihood that the couple practiced negotiated safety.
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Perceiving UAI as a symbol of trust between partners was significantly related to
the sexual behavior index (χ2 = 17.38, p < .01). Contrast analyses showed that the
more the participants thought UAI represented trust, the higher the likelihood they
did not use condoms but had risky UAI with their steady partners. However, when we
contrasted risky UAI with negotiated safety, we found an association, in the form of a
statistical trend, between higher perceptions of trust and the practice of negotiated
safety.

Experiencing strong excitement from insertive UAI was significantly related to
the sexual behavior index (χ2 = 10.38, p < .05). When we contrasted risky UAI with
condom use and avoidance of anal sex, we found that that the stronger the anticipated
sexual excitement from insertive UAI, the higher the likelihood that men had risky
UAI. When we contrasted risky UAI with negotiated safety, the direction of the associ-
ation remained similar to that of condom use and avoidance of anal sex, though not
statistically significant.

Relationship duration was significantly related to the sexual behavior index (χ2 =
24.10, p < .001). Contrast analyses showed that relationships under 6 months were
significantly associated with more condom use or avoidance of anal sex.

DISCUSSION
This study has shown that more than a third of the men who had UAI with their steady
partner had their first UAI incident by the end of the first month of the relationship
and more than a half by the end of the third month. Considering the difficulty in estab-
lishing a valid HIV status within such a short period of time, many of these incidents
could be considered risky, which demonstrates how quickly risk behavior is initiated
in the context of steady relationships. These findings are of importance since they sug-
gest that if HIV prevention efforts would target gay men who are already in a steady
relationship, these efforts might reach these men too late since they have already taken
considerable risks. Ideally, interventions should aim at preventing sexual risk before it
occurs. This leaves only a small window of opportunity for preventive action, consid-
ering the early onset of risk behavior in relationships. Moreover, what couple would
want to listen to the warnings of prevention messages when they is in the exhilarating
early stage of a love affair?

To address this problem, HIV prevention efforts could try to target gay men who
are single and stimulate them to have safer sex with future steady partners. It is as if
these men need to be “cognitively vaccinated” against the risk temptations that will
arise during the first months of a new relationship. How can this goal be achieved?
Prevention can prepare single men in advance to deal with the difficulties of having
safer sex with new steady partners. HIV prevention needs to pinpoint the most crucial
barriers for safer sex in relationships and offer men ways to overcome them. Our em-
pirical findings can provide prevention with some ideas how to achieve just that.

Our multivariate analysis demonstrated that participants’ perception of their
steady partner’s need to have UAI with them were associated with less condom use
and less avoidance of anal sex, which suggests that these safer sex strategies are not
popular in relationships where UAI is highly appreciated by the partner. However, the
partner’s need to have UAI with the participant was also significantly associated with
safer UAI, in the form of negotiated safety. Prevention might therefore do better to de-
part from the condom message and promote negotiated safety in relationship where at
least one of the partners strongly desires UAI. In such relationships, prevention could
concentrate on lowering thresholds for mutual HIV testing, facilitate communication
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around sexuality, and encourage reaching sexual agreements. Such prevention mes-
sages are more easily reconciled with the desire to have UAI and are likely to be more
effective.

We also found that in relationships where UAI was perceived as a symbol of trust,
partners avoided using condoms. However, perceptions of trust were also associated
with safer UAI in the form of negotiated safety. Apparently, perceiving UAI as a sym-
bol of trust was a motivator to engage in negotiated safety rather than simply not to
use condoms. We would argue that taking mutual HIV tests and reaching negotiated
safety agreements will probably strengthen feelings of trust in relationships. The asso-
ciation between trust and negotiated safety should serve as a signal for prevention not
to hesitate to communicate the advantages of UAI as a “binding factor” in relation-
ships. HIV prevention would probably enhance a more positive view of the relation-
ship among couples through promoting negotiated safety by way of increasing
partners’ sense of accomplishment and trust.

On the other hand, there are relationship contexts in which negotiated safety can-
not be directly applied as a protective strategy. In short-term or new relationships,
partners cannot directly establish valid HIV seroconcordance or be sufficiently com-
mitted to reach negotiated-safety agreements. Under such circumstances, prevention
needs to regard the beliefs that UAI symbolizes trust and the strong desire of partners
to have UAI as serious barriers to safer sex. In such situations, we suggest that inter-
ventions concentrate on lowering feelings of trust toward the steady partner by raising
perceptions of risk for HIV infection from new steady partners and recommend con-
doms or abstinence from anal sex as appropriate safer sex strategies. In these cases,
condom use or abstinence from anal sex could be defined as temporary solutions until
HIV-negative seroconcordance can be established and sexual agreements can be nego-
tiated. Such messages might provide enough motivation for partners to resist the de-
sire to immediately have UAI with each other. We found some support in our data for
the assumption that condom use and avoidance of anal sex will be acceptable safer sex
strategies for partners in the early stages of a relationship. Notably, relationship dura-
tion of less than 6 months was independently and significantly associated with more
condom use and more abstinence from anal sex.

A last important finding from our multivariate analysis is the association we
found between high scores on anticipated sexual excitement of UAI and more risky
UAI. Sexual excitement of UAI was further not associated with more practice of
negotiated safety. Clearly, sexual excitement of UAI is an instigator of sexual risk
and should be considered a major barrier for safer sex in steady relationships. The
fact that the practice of negotiated safety was not associated with higher scores on
sexual excitement of UAI is surprising, as the same gratifying physical sensation
should exist in having UAI with negotiated safety or without it. This is because
both represent anal intercourse that is tactilely unhindered. Further research
should investigate whether deliberately not engaging in negotiated safety is not by
itself a cognitive thrill among those who have UAI and, therefore, an influential
motivator of risk.

As for the findings from our descriptive analysis, our data showed that a large
number of subjects who had UAI with their steady partner did not discuss having
UAI before it already occurred. This is an interesting finding as it suggests that
much of the initiation of sexual risk in relationships is not planned by the couple.
We therefore suggest that prevention should stimulate an early discussion of sex-
ual behavior between partners, especially on topics such as UAI, sexual agree-
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ments, condom use, and HIV testing. Prevention interventions can also play an
important role in creating the expectation of having such discussions with future
steady partners among single men. Targeting single men would probably be a
better way to try and establish a “discussion norm” in relationships considering
the early onset of risk behavior between partners. Furthermore, almost a fifth of
those who took an HIV test as part of their negotiated safety agreement did not up-
hold the window phase. This indicates the need to continuously provide guidance
for proper HIV-testing procedures.

The reader is reminded that caution is required for the generalization of our find-
ings. Our sample can be considered strongly gay identified and might not be represen-
tative of the more general population of men who have sex with men. Our participants
were based in the Amsterdam metropolitan area, had a medium to high level of educa-
tion and had a relatively young median age of 27. Therefore, caution is required in
generalizing our results to settings or groups with different characteristics. Further-
more, our study subjects were tested every six months for HIV as part of their ongoing
participation in the cohort study. As repeat testers, the continuous updated knowl-
edge of their HIV status is of course a facilitator for engaging in negotiated safety. Our
quantitative findings presented in the descriptive analysis, such as the rate of the prac-
tice of negotiated safety, might therefore not be representative of the gay population
of Amsterdam or elsewhere. However, the main goal of this study was not to establish
behavioral prevalence but rather to examine the associations between beliefs regard-
ing UAI and sexual risk behavior in relationships, as well as to establish the character-
istics of the first incidents of UAI in relationships. The associations and patterns we
discovered are probably more embedded in the basic dynamics of intimate behavior
and are probably less sensitive to time or cultural settings. For instance, our findings
regarding the association between trust and UAI have been found by other researchers
elsewhere (Boulton et al., 1995; Misovich et al., 1997; Remien et al., 1995).

In conclusion, to minimize sexual risk taking in steady male relationships, we
suggest that prevention efforts should take into consideration the beliefs men hold
regarding UAI. Relationships in which partners perceive UAI to be a symbol of trust
or in which the partner strongly desires UAI could benefit from the promotion of ne-
gotiated safety rather than the promotion of more established strategies such as con-
dom use or avoidance of anal sex. In relationships where negotiated safety cannot be
implemented, such as in beginning relationships, we suggest that interventions try to
elevate perceptions of risk of HIV infection from new steady partners and promote
condom use or avoidance of anal sex as protective strategies, in some cases, as tem-
porary solutions until negotiated safety can be established. One of the core barriers
for sexual protective behavior in relationships seems to be the expectation that UAI
will produce better sexual gratification. Prevention needs to find innovative ways to
address this cognition and further research needs to carefully investigate its premises
as this belief seems not solely to reflect expected tactile pleasure. Furthermore, pre-
vention needs to encourage early discussion of sexual risk behavior between part-
ners and guide the process of establishing valid HIV-negative seroconcordance. But
above all, prevention should intervene early, preferably before men enter a relation-
ship, as sexual risk behavior is quickly initiated in relationships. This paradoxically
means that HIV prevention interventions for promoting safer sex in relationships
need to also target single gay men. HIV prevention interventions should prepare
single gay men to deal with the future challenges of safer sex with the steady partners
they are yet to meet.
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Using the Internet to reduce risk of HIV-Infection in 
steady relationships. A randomized controlled trial of 

a tailored intervention for gay men.

Udi Davidovich, John de Wit, Wolfgang Stroebe

Abstract

Objectives
Relationships are a high-risk setting for HIV-infection. This paper describes 
the development and efficacy-testing of  an online theory-based tailored 
intervention which prepared single gay men to practice safe sex with future 
steady partners—labeling it the ‘cognitive vaccine approach’ 

Methods
The target was the promotion of  negotiated safety (NS): steady partners 
testing for HIV and reaching agreements to either be monogamous or to 
only have safe sex outside the relationship in order to have safe unprotected 
anal intercourse with each other. The intervention content was based on the 
information, motivation, behavioral-skills model and the intervention was 
tailored according to knowledge, motivation, and skill-related deficiencies 
of  each participant. Condom use was promoted as the default alternative 
for NS. Using an online randomized controlled trial we examined the effects 
of  a tailored versus non-tailored version of  the intervention. The cognitive 
effect (i.e. response efficacy, intentions, and perceived behavioral control 
(PBC) was measured directly after the intervention and, after 6-months, the 
behavioral effect (i.e. NS and condom use) via e-mail follow-up.

Results
Online recruitment produced 1013 single gay or bisexual men. The median 
age was 33 (SD=11.1). Analyses revealed that both tailored and non-tailored 
interventions increased response efficacy (p≤.001), but only the tailored 
intervention increased intentions to practice negotiated safety and to use 
condoms with future partners (p≤ .05). No effect was found for PBC. Fol-
low-up on behavior indicated that the men in the tailored intervention were 
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more likely to practice NS with their new partner (OR=10.50, 95%CI 
1.19-92.72). Intentions to practice NS at time 1 mediated the intervention 
effect on behavior. 

Conclusions
The tailored intervention significantly increased NS behaviors at a six 
months follow-up and rendered the cognitive vaccine approach effective. 
The motivational component of  the intervention seems to have been the 
most effective one in inducing behavioral change.
 
Introduction
Steady relationships are an underestimated setting of  HIV transmission 
between gay men. High rates of  risky unprotected anal intercourse (UAI) 
between steady partners have been documented [1, 2], and high rates of  
HIV-transmission have been attributed to steady partners [3]. These find-
ings point to the urgent need to promote safe sex between steady partners, 
a need which long eluded HIV-prevention efforts that often focused on 
promoting safe casual sex. 
 To protect themselves from HIV-infection during anal intercourse, 
steady partners can choose between two strategies: condom use or negotiat-
ed safety. In the latter strategy, steady partners have UAI with each other but 
are both tested negative for HIV and keep their relationship monogamous, 
or have only safe sex outside the relationship [1, 4, 5]. 
 In this paper we will present the development and efficacy of  a cog-
nitive-behavioral intervention to promote safer sex between gay steady 
partners. This intervention does not promote the use of  condoms but 
rather the practice of  negotiated safety since the strategy of  condoms has 
consistently failed to generalize into the setting of  steady relationships [6-8]. 
The target group for the intervention was single gay men. Targeting single 
men to promote safe sex between steady partners might seem paradoxical, 
but this approach was based on empirical findings. In a previous study [9], 
we found that in over 50% of  the cases, men who had risky UAI with their 
steady partner had engaged in that behavior within the first three months of  
the relationship. Such a rapid onset of  sexual risk leaves only a small win-
dow-of-opportunity for prevention before men have already put themselves 
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at risk. Our aim was therefore to prepare single gay men to have safe sex 
with future steady partners by what might be called a ‘cognitive vaccine’ 
approach. 
 The content of  our intervention was empirically based on previous 
research into the determinants of  sexual risk behavior in steady relation-
ships [1, 3, 7-16] . Its theoretical framework is the Information, Motivation, 
Behavioral skills (IMB) model [17-19] used successfully in the past to 
promote HIV-prevention behaviors in various target groups, including gay 
men [20]. 
 The IMB model postulates that the promotion of  HIV-preventive be-
haviors requires the increase of  knowledge, motivation, and skills concern-
ing such behaviors. To increase knowledge of  negotiated safety procedures 
and improve skills to engage in negotiated safety, we did not use additional 
theoretical guidelines; however, we used components of  other theoretical 
frameworks to operationalize the motivation component of  the IMB model. 
Based on the theory of  planned behavior [21], we corrected faulty beliefs 
regarding sexual risks in relationships. Correct beliefs regarding HIV risk-
taking in relationships should contribute to creating more positive attitudes 
and, eventually, stronger intentions towards protective behaviors. Based 
on the health-belief  model principles [22, 23], we aimed to increase the 
sense of  vulnerability to HIV infection by steady partners and to increase 
perceived benefits for HIV-testing. Both should result in the increase of  
motivation to engage in negotiated safety. 
 The combination of  the IMB-model principles and the HIV-preven-
tion needs of  our target group as reflected from empirical studies we con-
ducted and consulted, produced the prevention modules which constituted 
our intervention. However, the resulting large number of  these modules 
raised concern that the prevention message might become too long and 
detailed, lowering its potential impact. One solution was to offer the inter-
vention modules selectively, according to the actual needs of  the targeted 
individuals. 
 Interventions that are matched to individual needs are called “tailored 
interventions”. The concept of  “tailoring” is broad [24], as one can match 
the intervention to many individual characteristics. These include cognitive 
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aptitude [25, 26], motivation to engage in certain behaviors [28, 29], 
socio/cultural demographics [30, 31], and behavioral risk profiles [32, 
33]. Tailoring can enhance the individual relevance of  the intervention by 
removing components which are not needed by an individual—making the 
final message more concise in comparison to its non-tailored version. Tai-
loring also provides an excellent way to prioritize information in complex 
interventions. Intervention developers often need to omit a few helpful 
intervention components just in order to keep their messages brief. Making 
difficult choices as to which components to remove can be avoided when 
prevention messages are tailored, since relevant but less crucial components 
can simply be offered ‘on demand’. Several literature reviews that examined 
the efficacy of  various tailored interventions in diverse medical settings have 
presented a positive picture of  the behavioral effect these interventions 
have, compared to non-tailored or standard-of-care interventions [34-36]. 
 To facilitate the application of  the tailoring principles in our negotiated 
safety intervention, we chose the internet as the communication medium. 
The popularity of  the internet among gay men in the Netherlands, with us-
age estimates that range between 80%-90% [unpublished data Amsterdam 
cohort studies among homosexual men, 2002], has opened new horizons 
for HIV-prevention activities [37, 38]. One of  the biggest advantages of  
the internet is that it allows easy interaction with the users on an individual 
level. Men can be provided with “smart” interventions that first detect their 
individual needs and, subsequently, offer the tailored support online. This 
type of  contact mimics the interactive qualities of  an individual counseling 
session but, with the help of  internet, the traditional one-on-one counseling 
session is changed into ‘one-on-mass’ sessions. 
 All though the realm of  tailored online interventions is new, evidence 
of  its efficacy is reported in interventions aimed at reducing depression [39] 
and promoting healthy eating [40]. A meta-analysis of  randomized control-
led trials of  online interventions versus non-online interventions shows 
a stronger effect on behavior for the online interventions, though those 
examined were not necessarily tailored [41]. Evaluation of  tailored HIV-
prevention interventions online is still scarce to non-existent. Bull et al [42] 
conducted a randomized controlled trial to evaluate the effect of  an online 
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tailored HIV-prevention intervention. However, low retention rates in their 
trial prevented them from making any statements on the effect of  the inter-
vention.
 The goal of  the present study was to examine whether an online inter-
vention which is based on the IMB-model principles and tailored according 
to individual needs will help single gay men to practice negotiated 
safety with future steady partners. To examine its efficacy, we conducted 
a randomized controlled trial with two intervention conditions and one 
control condition. The first intervention condition was not tailored, offering 
participants the full array of  intervention modules. The second interven-
tion condition offered a tailored version, by which participants received the 
modules that matched their individual needs. The control condition of-
fered no intervention. A cognitive-assessment questionnaire to examine the 
intervention effect on the social-cognitive determinants of  sexual behavior 
was administered directly after the intervention. The behavioral effect was 
measured six months later. 
 Our main hypothesis was that the tailored intervention would be the 
most effective in bringing about cognitive and behavioral change. We also 
hypothesized that although our intervention did not explicitly promote use 
of  condoms, the promotion of  negotiated safety might indirectly stimulate 
the use of  condoms. For example, participants who were persuaded of  the 
need to have safe sex with steady partners but did not wish to get tested for 
HIV or make sexual agreements with their partner, might choose the con-
dom strategy. 

Methods

Recruitment
To participate in the study a person had to be male, HIV-negative or of  
unknown serostatus, single, and open to a steady relationship with a man in 
the future. We included only men of  negative or unknown HIV serostatus 
because our prevention message promoted negotiated safety: UAI between 
steady partners of  a concordant negative HIV-status.
 Participants were recruited online via banners (i.e., internet advertise-
ments), editorials, and links placed in 18 websites popular among gay men in 
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the Netherlands. To obtain a diverse sample of  gay men, we used websites 
that varied in theme or in services offered. Each of  the sites focused on one 
of  the following: sex chat, social interaction (i.e., non-sexual chat sites), gay-
related information (e.g., entertainment and events), sexual health informa-
tion, and gay organizations. The banners, editorials, and links called for 
participation in a study about sex in steady relationships and were designed 
to attract men who have sex with men. 
Recruitment continued for two months. Power analysis indicated that based 
on an .05 significance level, power of  0.8, and a reduction of  20% in the 
prevalence of  risk behavior, we required a minimum of  107 men for each 
condition of  the trial, or a minimum total sample of  321 men. Based on 
previous experience with online recruitment, we expected to obtain the 
needed number of  participants within the 2-month recruitment period. 

Procedures 
After recruitment and eligibility checks, an online informed consent form 
was presented. Subsequently, demographics and detailed information on 
HIV-testing behavior were obtained. Participants were then assigned at 
random to one of  the three conditions: the tailored intervention, the non-
tailored intervention, and the control. Once the interventions were com-
pleted, the cognitive assessment questionnaire was presented. Since controls 
did not receive any intervention, they were given the cognitive assessment 
directly after randomization. All participants were then asked to take part in 
the follow-up, and for that purpose to leave us their e-mail address. At this 
stage they received a second online informed consent form regarding the 
procedures of  the longitudinal part of  the trial. Participants were informed 
that 40 prizes were to be raffled amongst those who fully completed the 
follow-up. Each prize had a maximum value of  50 euros. After sending us 
their e-mail address, participants were thanked for their participation so far.
 Six months later, an e-mail was sent to all who had agreed to take part 
in the follow-up. The e-mail contained an exclusive online link to a personal 
online questionnaire that asked participants about their present relationship 
status. Those with a new steady partner were asked about the practice of  
negotiated safety and condom use with that partner. Directly after the ques-
tionnaire, those who were initially assigned to the control condition received 



102

the online tailored intervention. Those who failed to respond within two 
weeks to the first call for follow-up received one reminder by e-mail. For a 
schematic overview of  the study, see Figure 1. The study and its procedures 
were examined by the medical ethics committee of  the Amsterdam Aca-
demic Medical Center and were granted exemption of  approval. 
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The intervention
The intervention was comprised of  information-providing, motivation-en-
hancing, and skill-building modules. The information modules focused on 
explaining the proper procedures of  practicing negotiated safety and 
testing for HIV, with special attention to considering the window phase and 
complying with negotiated safety agreements. The window phase relates to 
the time (a maximum of  three months) from contact with the HIV virus 
until standard HIV-tests can detect the infection. The motivation modules 
emphasized the risk of  HIV-transmission via the steady partner, providing 
facts on the latter as a source of  HIV-transmission. The motivation mod-
ules also stressed the severity of  HIV infection in the light of  the suggested 
reduction in perceptions of  threat from HIV-infection because of  antiret-
roviral therapy [43-47]. This was done providing information on the burden 
and complications of  antiretroviral therapy. To further increase motivation, 
we attempted to correct faulty beliefs regarding HIV transmission, HIV 
testing, and the making of  sexual agreements. An example of  a problematic 
belief: “Having once had UAI with my steady partner makes it pointless to 
use condoms or practice negotiated safety with him – the harm has already 
been done”. Much attention was given to address fear of  HIV testing and 
the feelings of  trust and intimacy that are associated with sexual risk-taking 
with steady partners [7, 10, 13]. 
 To improve skills needed to practice negotiated safety, intervention 
modules were provided that facilitated communication between partners on 
issues such as mutual HIV testing and reaching of  sexual agreements by, for 
example, suggesting strategies for conversation openers with the partner, 
scenarios of  discussions, and decision-making tips. Our intervention did 
not explicitly focus on promoting the use of  condoms but did provide basic 
information on condoms. We continuously suggested condoms as a default 
option for safe sex if  negotiated safety was not a feasible option for the 
couple.

Tailoring of the intervention
In line with the recommendations of  Barak and Fisher [48], the presence of  
informational, motivational, and skill barriers to safe sex were assessed prior 
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to the intervention, through a “tailoring questionnaire”. This consisted of  
a series of  dichotomous items, one item per barrier, with each item corre-
sponding to a specific module in the intervention. Once the tailoring ques-
tionnaire was completed, the computer immediately compiled the relevant 
modules to compose the tailored intervention message. The complete list 
of  the tailoring items is presented in Table 1. Not all the intervention mod-
ules were tailored. Some modules, such those addressing risk perceptions, 
were considered generally relevant and were provided to all the participants 
receiving the intervention.

Cognitive determinants of behavior 
The cognitive assessment directly after the intervention was to establish 
how successful we were in improving knowledge, motivation, and skills re-
lated to negotiated safety among participants in the trial. We used response 
efficacy as the indicator for the impact of  the information component that 
intended to teach participants how negotiated safety can protect against 
HIV-infection. Response efficacy reflects the knowledge of, and the belief  
in, these benefits. Response efficacy is not normally an indicator of  knowl-
edge but of  motivation [49], however, the protective value of  negotiated 
safety was an essential theme in the information/knowledge module of  the 

6 Online tailored intervention

Table 1 Tailoring items and scores for the tailored intervention condition presented in order of their 
‘inadequacy-score’, that is, from the most salient problematic theme or belief to the least salient one. 
(n=340)
    
The tailoring item        agree/yes 

You know clearly what consequences an HIV test can have for your health insurance 32%

You know clearly where you can get tested for HIV (also anonymously)   59%
and what that test costs      

You find it difficult to talk to a steady partner about sex outside the relationship  38%

You are afraid to learn the results of an HIV test, and that stops you from getting tested  32%

If you already had few incidents of anal sex without a condom with your steady partner,  26%
there is little point to have safe sex with him in future    

You find it difficult to talk to a steady partner about taking an HIV test   24%

You feel an HIV test is really necessary in order to have safe sex without a 
condom with a steady partner      82%

You see no advantages in knowing your HIV status    15%
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intervention, and with response efficacy we measured the correct processing 
of  this information. 
 Intentions to practice negotiated safety and to use condoms with fu-
ture steady partners served as the indicators for the cognitive impact of  the 
motivational components of  our intervention [21, 50]. The intentions to use 
condoms were included because of  our hypothesis that promoting negoti-
ated safety could indirectly motivate some men to use condoms. 
 Perceived behavioral control for engaging in negotiated safety was used 
as the indicator of  the impact of  the skills-enhancing components of  the 
intervention. While perceived behavioral control does not measure the ac-
tual capability to perform the skills, it does indicate the perceived ease with 
which a skill can be practiced, and thus could indicate that a person does 
not perceive any barriers to perform the desired skills and therefore will be 
more likely to perform them [21,50]. The cognitive determinants of  negoti-
ated safety and condom use were measured as follows: 

Response efficacy was measured by two items. The Pearson’s correlation be-
tween the items was r=.50 (p<.001). The two items are: 1) “Anal intercourse 
without a condom with a steady partner is safe if  we are both tested nega-
tive for HIV and agree to be monogamous - [1] totally agree - [5] totally 
disagree”; 2) “Anal intercourse without a condom with a steady partner is 
safe if  we are both tested negative for HIV and agree to have only safe sex 
outside the relationships - [1] totally agree - [5] totally disagree.”

Intention to practice negotiated safety was composed of  the intentions to 
test for HIV, to reach agreements about sex outside the relationship, and to 
warn the partner in case sexual risk outside the relationship has occurred. 
Each intention was measured with two items. The intention to practice ne-
gotiated safety was established by computing one score based on the mean 
scores of  all the sub-items (Cronbach’s Alpha = .81). One item example: 
“If  in the future I will have a new steady partner, I will make sure we both 
get tested for HIV” - [1] very unlikely - [5] very likely.

Intentions to use condoms were measured by two items . The Pearson’s 
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correlation between the items was r=.76 (p<.001). One item example: 
“If  in the future you will have anal sex with a steady partner, will you use a 
condom with him?” - [1] Certainly not - [5] certainly will.

Perceived behavioral control regarding HIV testing, making of  sexual agree-
ments, and warning each other in case sexual risk outside the relationship 
had occurred was measured in each case by two items. The Pearson’s cor-
relations between each pair of  items were between .82 and .89 (all p<.001). 
One item example: “To reach an agreements with a future steady partner to 
always have safe sex outside the relationships is - [1] very difficult for me- 
[5] very easy for me.”

Behavioral Measures
After a six-months, the behavioral impact of  the intervention was assessed 
by measuring the practice of  negotiated safety with newly acquired steady 
partners. In addition, we measured condom use as a secondary behavioral 
outcome for the intervention. The sexual risk behavior variable we created 
was therefore multinomial and included the following three categories: prac-
ticed negotiated safety, always used condoms, or had risky UAI. In order to 
establish the outcome variable of  sexual risk behavior, the following 
components were measured: 

HIV status: Participant were asked to indicate whether they were HIV-nega-
tive, positive, or of  unknown status. Participants who reported being HIV-
negative were asked how they established their status. An HIV-negative sta-
tus was considered valid if  participants reported a negative HIV-test result. 
Participants were also asked to report instances of  UAI with casual partners 
after their last HIV test or in the three months before their last HIV test. 
The latter question sought to examine whether men considered the window 
phase. If  participants had never been tested for HIV, they still were con-
sidered HIV-negative if  they indicated they had no previous sexual experi-
ence or no sexual-risk incidents, ever. Sexual risk incidents were defined as 
having had unprotected insertive or receptive anal intercourse, experiencing 
condom breakage, or having had receptive oral contact with ejaculation with 
any partner in the past. 
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Condom use: Participants were asked whether they had had anal intercourse 
with their steady partner, and if  they did, whether they always used con-
doms. The variable was dichotomized to include the categories ‘did and did 
not always use condoms with the steady partner’.

Negotiated Safety: Participants reporting any unprotected receptive or inser-
tive anal intercourse were asked whether they practiced negotiated safety, 
defined as follows: both partners had to know they were HIV-negative ac-
cording to our HIV-status criteria, both partners agreed to be either monog-
amous or have no UAI outside the primary relationship, and partners agreed 
to warn each other in case UAI took place outside the relationship. The 
negotiated safety outcome variable was dichotomized to include the catego-
ries ‘did or did not practice negotiated safety with the steady partner’.
Risky UAI: Sexual risk was established if  partners did not use condoms dur-
ing anal intercourse and at the same time did not properly practice negoti-
ated safety. 

Drop-out analyses
Drop-out during each phase of  the trial was registered by the computer 
program. An overview of  the drop-out per phase and per trial condition, 
including elapsed time estimates per phase, is presented in Table 2. The 
largest drop-out rate among all three conditions was noted during the e-mail 
registration phase and during the initiation of  follow-up. Further investiga-
tion revealed that an average of  37% per condition were lost to follow-up 

Table 2 Drop-outs in the trial represented in retention rates per phase of the trial and per trial 
condition, including estimations of mean elapsed participation time per phase. 
    
Trial phase  Control  Non-tailored Tailored  
     condition  condition

Randomization  333  340  340 
   (100%)   (100%)   (100%) 
Intervention  327  284  292
   (98%) 0 min. (84%) 30 min. (86%) 10-30 min
Cognitive assessment   300  260  273
   (90%) 8 min. (76%) 8 min. (80%) 8 min.
E-mail registration  244  203  221
   (73%) 2 min (60%) 2 min. (65%) 2 min.
Six months Follow- Up  140  107  128
   (42%) 12 min (31%) 12 min. (38%) 12 min.
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due to e-mail addresses that were no longer valid six months after enroll-
ment . These were usually the e-mail addresses of  free e-mail providers, 
which are easy to acquire yet also easy to abandon. We conducted regression 
analyses to examine differences in attrition between the control and inter-
vention conditions as to age, ethnicity, education level, and sexual orienta-
tion. No statistically significant differences in attrition among the conditions 
were detected for any of  these demographic variables.
 Additional analysis examined whether different drop-out patterns 
across the conditions were associated with different levels of  motivation 
to practice negotiated safety. Our concern was that men who dropped out 
during the trial were less motivated to practice negotiated safety than men 
who remained, and that such dropping out was more evident in the inter-
vention than the control conditions. Such a difference in drop-out patterns 
could indicate the occurrence of  motivational confounding and influence 
the results of  the trial. To investigate whether motivational confounding did 
take place, we conducted a logistic regression analysis with dropping out as 
a dichotomous outcome variable, hence, whether a participant did or did 
not complete the trial. As predictor variables, we entered the intention to 
practice negotiated safety and a multinomial variable which clustered par-
ticipants according to the three trial conditions. The model examined the 
interaction effect between the intention to practice negotiated safety and 
the trial-condition on drop out. We assumed that if  no significant interac-
tion was detected, no motivational confounding had occurred. The analysis 
revealed no significant interaction effect (OR=.92, 95%CI .75-1.14).

Results

The participants
In total, 1035 men were found eligible to participate in the study and com-
pleted the first informed consent form. Our computer program was able to 
identify whether a person tried to use the same computer to enter the study 
more than once. We closely examined such cases and deleted those in which 
we suspected double or more entries (e.g. by finding the same of  similar 
demographics or e-mail addresses). Further, we deleted entries that were 
clearly entered illogically or with mischievous intent. A total of  22 cases 
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were deleted because of  the above reasons. Our final sample for time 
1 consisted of  1013 single men. Their mean age was 33 years (SD=11.1); 
21% (213/1013) were of  non-Dutch ethnic background, and 53% 
(537/1013) were highly educated (university level or equivalent). Accor-
ding to a 5-point sexual-orientation scale, 63% (636/1013) were exclusively 
attracted to men, 18% (183/1013) were primarily attracted to men, 17% 
(177/1013) were equally attracted to men and women, and 2% (17/1013) 
were primarily attracted to women. Of  the 1013 participants at time 1, 66% 
(668/1013) provided us with their e-mail address for the purpose of  follow-
up, and of  those, 56% (375/668) participated in the follow-up 6 months 
later. Of  the men who participated in the follow-up, 35% (130/668) had a 
new steady partner by then. Our follow-up analysis was based on these 130 
men. 

HIV-status & testing behavior
Of  all participants, 58% (584/1013) reported never being tested before for 
HIV, and 58% (586/1013) indicated they did not know their HIV status. Of  
all the participants, 42% (427/1013) reported knowing for sure that they 
were HIV-negative. Asked how they knew their HIV status, 53% (227/427) 
reported having the results of  an HIV-test, while 47% (200/427) said they 
were never tested but were certain they had never engaged in any risky sex-
ual behavior in the past. Of  those who were certain they were HIV-negative 
based on a negative HIV test result, 15% (33/227) reported UAI with one 
or more casual partners during the three months before their last HIV test, 
and 17% (39/227) reported UAI with casual partners after taking their HIV 
test. Although both lapses compromised the validity of  their HIV-negative 
test result, this was not reflected in their perception of  their HIV status.

Tailoring 
The scores of  the tailoring items are presented in Table 1. The items are 
presented in order of  their ‘inadequacy-score’, that is, from the most salient 
problematic theme or belief  to the least salient one. The most frequently 
used tailored modules, which represent the most salient problematic themes, 
were those dealing with lack of  knowledge regarding practical issues con-
cerning HIV testing, difficulties in discussing sexuality outside the 
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relationship, and dealing with fear of  the result of  an HIV test. 

Effects on determinants of negotiated safety & condom use
Directly after the intervention was administered, we examined its impact 
on knowledge, motivation and perceived behavioral control regarding the 
practice of  negotiated with steady partners and motivation to use condoms. 
A series of  one-way analyses of  variance was conducted with a three-level 
factor contrasting the control condition with the tailored and the non-tai-
lored intervention conditions. Results are presented in Table 3. The time 
1 analyses revealed that both men in the non-tailored intervention and the 
tailored intervention conditions scored better than controls on response 
efficacy. However, it was only the tailored condition that produced signifi-
cantly higher intentions to practice negotiated safety or to use condoms 
with future steady partners. No effect was found for perceived behavioral 
control.
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Table 3 Univariate analysis of variance of the cognitive effect at time 1, contrasting the control condition 
with the non-tailored and the tailored conditions.
    
Determinant Main effect Mean score   
    Control (ref.) Non-tailored Tailored
 
Response
efficacy  17.34***  3.01 (1.27)  3.45 (1.18)*** 3.55 (1.21)***

Intention: 
negotiated safety 2.05  4.09 (.79)  4.16 (.80)  4.22 (.81)*

Intention: condom 2.29  3.90 (1.09)  4.01 (1.08)  4.09 (1.07)*

PBC$: mutual 
HIV-test  .35  3.48 (1.19)  3.56 (1.18)  3.50 (1.16)

PBC: agreement 
monogamy  .60  3.76 (1.15)  3.77 (1.11)  3.85 (1.18)

PBC: agreement 
safe sex outside the 
relationship .53  3.64 (1.31)  3.69 (1.29)  3.75 (1.26)

PBC: agreement 
warning partner  1.25  3.44 (1.23)  3.59 (1.20)  3.56 (1.19)

*  = p≤ .05, ** = p≤.01, *** = p≤.001, 
$  = Perceived behavioral control (PBC)
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Effect on sexual behavior
The behavioral effect of  the intervention was measured at follow-up after 
six months. The percentages of  those who practiced negotiated safety, used 
condoms, or had risky UAI with a new steady partner, per condition of  the 
trial, are presented in Figure 2. The figure shows that the practice of  ne-
gotiated safety and the use of  condoms was the highest among men in the 
tailored condition. To examine these differences statistically, we conducted 
a multinomial regression analysis using one outcome variable which com-
bined three behavioral categories: negotiated safety, condom use, and risky 
UAI ( the last serving as the reference category). The model was significant 
(χ2=9.12, p<.05), and the results of  contrast analyses are presented in Table 
4. The contrast analyses revealed that, in comparison to men in the control 
condition, the men in the tailored condition were significantly more likely 
to practice negotiated safety with their new steady partner six months after 
being exposed to the intervention. No other contrasts were statistically 
significant, including that of  condom use. The elevated rates of  risk behav-
ior we observed in the non-tailored condition were likewise not statistically 
significant when compared to the control condition. 

Figure 2 The practice of risky unprotected anal intercourse (UAI), negotiated safety, and the 
use of condoms per the three trial conditions at 6-months follow-up. 
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Mediation analysis
We wished to examine which of  the components of  the intervention 
— the informational, motivational, or skills enhancing — were effective 
in bringing about behavioral change at follow-up. We therefore examined 
whether knowledge and perceptions of  the efficacy of  negotiated safety 
(i.e. response efficacy), intentions, and perceived behavioral control at time 
1 could mediate the tailored intervention effect on behavior at follow-up. 
To establish mediation, we followed the procedures suggested by Baron and 
Kenny [51]. The first step was to establish the effect of  the tailored inter-
vention on response efficacy, intentions and perceived behavioral control 
at Time 1. This effect is reported in Table 3 and considering the tailored 
intervention had no effect on perceived behavioral control at time 1 the 
latter could not have been a mediator and was therefore excluded from the 
rest of  the analysis. 
 The second step was to correlate, using a logistic regression model, re-
sponse efficacy, and the intention to practice negotiated safety at time 1 with 
behavior at time 2. Results showed that the correlation of  intention was 
significant (OR=2.4, 95%CI 1.04-4.37): the higher the intention to practice 
negotiated safety at Time 1, the higher the likelihood that men practiced 
negotiated safety with their new steady partner at follow-up. The correla-
tion between response efficacy and behavior was not significant (OR=.83, 
95%CI .51-1.35) and the former was excluded from the rest of  the analysis. 
The last step in establishing mediation was to examine whether the effect 
we found for the tailored intervention on the practice of  negotiated safety 
will drop below the significance level when the intention variable was added 
to the model. The intention to practice negotiated safety would then be 
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Table 4 Multinomial regression analysis of the effect of the intervention conditions at follow-up, with 
the control condition as the reference category, on the practice of negotiated safety, condom use, 
and risky unprotected anal intercourse, with the last serving as the outcome reference category. 
    
   Trial condition OR 95% CI

Negotiated Safety vs. risky UAI Tailored  10.50 1.19 - 92.72
   Non-tailored 1.62 .14 - 19.07

Condom vs. risky UAI  Tailored  1.66 .68 - 4.02
   Non-tailored .55 .22 - 1.37
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expected to retain its significant effect on behavior. This analysis 
confirmed the mediation hypothesis: the effect of  the tailored condition 
on negotiated safety became non-significant (OR=1.65, 95%CI .13-20.19), 
while the effect of  intention on the practice of  negotiated safety was signifi-
cant (OR=4.84, 95%CI 1.06-22.3).

Discussion
This study examined the efficacy of  an online tailored and non-tailored 
interventions in reducing risk of  HIV transmission between steady partners. 
Results show that the tailored intervention had the desired effect on know-
ledge and motivation to practice negotiated safety with steady partners: it 
produced better response efficacy towards negotiated safety and higher in-
tention to practice negotiated safety with future steady partners than did the 
control condition. Most importantly, the follow-up on sexual behavior pro-
vided evidence for a behavioral impact of  the tailored intervention. Men in 
the tailored condition were significantly more likely than men in the control 
condition to practice negotiated safety with new steady partners six months 
after the intervention was administered. No such effect was found for the 
non-tailored condition. Our findings show that the tailored intervention 
was successful in preparing single men to have safe sex with future steady 
partners, showing our ‘cognitive vaccine’ approach to be effective. 
 In further support of  the efficacy of  our online tailored intervention, 
the mediation analysis we conducted demonstrated that intention to prac-
tice negotiated safety mediated the effect of  the tailored intervention on 
behavior. The mediation effect suggests that the motivational components 
of  the intervention were the most effective component in bringing about 
the desired behavioral change among the men in the study. This could also 
suggest that, among the group of  men we studied, the levels of  knowl-
edge and skill to engage in negotiated safety were sufficient and what men 
required was the motivation to engage in negotiated safety. However, our 
measurements of  the impact on knowledge and of  skills were limited as 
these determinants of  the IMB model were only indirectly measured during 
the assessment of  the cognitive effect of  the intervention (i.e. knowledge 
through response efficacy, and skills through perceived behavioral control). 
 The superiority of  the tailored intervention to its non-tailored coun
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terpart in bringing about cognitive and behavioral change, as hypothesized, 
suggests that the tailored component was essential to its success. Offering 
a tailored prevention message that the only advantage it has over its non-
tailored equivalent is that it filters out personally irrelevant intervention 
modules seems to be sufficient to increase the impact of  the intervention. 
This type of  tailoring also ensures that the prevention message is as concise 
as possible, which probably further assists the cognitive processing of  the 
prevention message. This type of  tailoring is simple to execute and requires 
minimal interactive and ‘diagnostic’ efforts. A simple questionnaire suffices 
to tailor an intervention this way and is therefore easy to operationalize 
online. 
 Interestingly, although the tailored intervention influenced intentions 
to use condoms with future steady partners, these intentions did not result 
in actual condom use six months later. We know that the condom strategy 
is less popular for sex with steady partners than with casual partners [1] 
and the findings here seem to further support this assumption. It could be 
that when gay men are single, they are likely to think and judge the use of  
condoms according to their current sexual experiences, which is likely to be 
with causal partners, and therefore assume they could, or want, to do the 
same with future steady partners. However, once they have that partner, 
the condom strategy is either not applied or bypassed for negotiated safety. 
Gay men might therefore have encountered in the relationships elements 
which reduced their initial motivation to use condoms or had inaccurate (i.e. 
overconfident) estimations of  their capabilities to use condoms with future 
steady partner. 
 A factor in the success of  the intervention is perhaps the very fact 
that it promoted negotiated safety. Historically, negotiated safety was never 
imposed on gay men “from above”, by any health or prevention authorities. 
It is a strategy that grew and developed from within the gay community. 
The term ‘negotiated safety’ was coined in 1993 by Kippax et al. [4] based 
on observations of  an already existing behavioral phenomenon. Negotiated 
safety is a common-sense strategy that reconciles the need to have UAI in a 
steady relationship with the need to maintain personal health and the health 
of  loved ones. Although the practice of  negotiated safety is challenged by 
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several social-cognitive and behavioral barriers [9, 10] it symbolizes free-
dom; freedom from dealing with condoms and potential freedom from 
worrying about an HIV infection. This context might have made negotiated 
safety an easier behavior to promote. Nowadays, there is occasional skepti-
cism that HIV-prevention efforts can still generate behavioral change. The 
findings of  this study suggest that the combination of  an empirically and 
theoretically founded intervention that promotes a behavior that is congru-
ent with the true needs of  its target group, can produce the desired 
behavioral change. 
 A potential limitation of  our study is the drop out during the trial. 
However, attrition analyses provided no indication that the cognitive and 
behavioral effects we found were the result of  a selective drop-out pattern. 
The drop-out rate in this trial is probably more due to the character of  
online experiments and less to the content of  the intervention. During the 
intervention and the cognitive assessment phase of  the trial, participants 
could remain completely anonymous. This was allowed in order to maxi-
mize the initial participation in the trial and, indeed, the drop out rate was 
relatively small during these phases. However, for the longitudinal part of  
the study, participants had to provide their e-mail address. Once required 
to give up anonymity and commit to the longitudinal part, many probably 
chose to click off, and this choice was most likely unrelated to the condition 
they were assigned to. Similarly, the large loss to follow-up due to e-mail 
addresses that were no longer valid was, again, not a matter that is likely to 
differ across the conditions of  the trial.
 While evaluating internet interventions online might prove challeng-
ing, its advantages are numerous. First, interactive communication online 
is available 24 hours a day and, indeed, our user-logs showed participation 
during the whole day as well as during the small hours of  the night. Second, 
our participants came from almost every region in the Netherlands, with 
good representation of  low educated men and ethnic minorities. Achiev-
ing such geographic and demographic variability in an offline setting would 
have involved much more logistic effort and a higher price tag. 
 But above all, an online tailored intervention can fulfill some of  the 
functions of  a one-on-one counseling session. A well designed online 
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intervention can put into use its interactive programming to conduct a 
basic anamnesis of  the cognitive and behavioral deficiencies that relate to 
the behavior of  individuals. The program can immediately offer solutions 
to individuals in the form of  intervention modules matched to their needs. 
While we do not suggest that computer-based counseling can or should 
replace the personal contact of  an HIV-prevention counselor, we have 
demonstrated how the former can successfully take place online and bring 
about the desired behavioral effect. Online tailored interventions can attend 
to thousands of  people, yet, offer an individualized response. In this way we 
are a step closer to realizing the HIV-prevention dream: to offer personal-
ized HIV counseling to a mass scale of  people, anytime, anywhere.
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7 General discussion

This dissertation is dedicated to the study of  sexual risk behavior in steady 
gay relationships. Central to our project was the study of  negotiated safety. 
Negotiated safety refers to the establishment of  HIV-negative seroconcord-
ance between partners, and the making of  agreements between partners re-
garding monogamy or the practice of  only safe sex outside the relationship 
[1,2]. Under these conditions steady partners can practice unprotected anal 
intercourse (UAI) without risk of  HIV-infection. The incorporation of  ne-
gotiated safety into the study of  sexual risk behavior in steady relationships 
introduced a distinction between safe UAI in the form of  negotiated safety, 
and risky UAI (RUAI) which represents men having UAI without knowing 
each other’s HIV-status or reaching negotiated safety agreements. 
 In this study we measured the frequency of  the practice of  negoti-
ated safety, the frequency of  sexual risk-taking in steady relationships, and 
its consequences for HIV-transmission between steady partners. We then 
explored some of  the determinants of  the practice of  negotiated safety and 
the determinants of  sexual risk behavior in steady relationships. We con-
cluded by developing an intervention to reduce sexual risk-taking in rela-
tionships, which we examined for effectiveness in a randomized controlled 
trial (RCT). 

7.1 Steady gay relationships as a risk environment for HIV-infection
In order to establish whether steady gay relationships form a risk environ-
ment for HIV-infection, we first needed to establish the way to estimate 
sexual risk behavior between steady partners.

7.1.1 Assessing sexual risk-taking in steady relationships
Estimating the frequency of  sexual risk behavior in steady relationships was 
done by correcting the rates of  UAI between partners for negotiated safety 
and negotiated safety compliance. This correction resulted in a decrease in 
the estimates of  sexual risk behavior in almost a third of  the crude rates of  
UAI. These findings point at the necessity to correct rates of  UAI between 
steady partners for negotiated safety and negotiated safety compliance in 
order to accurately estimate the frequency of  RUAI in steady relationships. 
If  such a correction is not applied, the crude rates of  UAI between steady 
partners represent an over-estimation of  risk behavior in steady relationships.
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 These recommendations carry methodological consequences for epi-
demiological and social-science studies that investigate sexual risk behavior 
in steady relationships. Correcting rates of  UAI for negotiated safety obliges 
researchers to examine whether negotiated safety has been properly prac-
ticed. Not only does the perceived HIV-status of  both partners needs to be 
established, but researchers also need to know how these perception were 
formed: whether by way of  an HIV test or by any other type of  risk an-
amnesis (e.g. evaluating the risk levels of  past sexual behavior). Findings in 
chapter 6 indicated that 47% of  the participants who were never tested for 
HIV, but claimed with certainty they were HIV-negative, based this knowl-
edge on their risk-estimations of  their sexual past. A crucial question for fu-
ture research is whether, in general, such perceptions are correct or whether 
these perceptions are sensitive to error or recall bias. A person that is certain 
of  his HIV-negative status, even though he was never tested for HIV, might 
not think he needs to test for HIV but would probably be willing to practice 
negotiated safety. Therefore, it is important to examine whether this person 
assumes correctly that he is HIV-negative. In such cases, researchers need to 
agree on criteria which they would accept as indicators of  a valid negative 
HIV-status, other than an HIV-test.
 If  an HIV-test was the manner in which men established their HIV-
status, researchers need to measure whether the window phase was properly 
considered. In chapter 6, the rates of  non compliance with the window 
phase stood at 15 % of  the HIV-tested. The window phase refers to the pe-
riod from the moment of  HIV-infection until the infection can be detected 
with regular HIV-testing methods. 
 In addition to establishing the validity of  the reported HIV-status, 
researchers need to measure the type of  agreements men reached with each 
other regarding sex outside the relationship. Researchers need to examine 
whether men complied with these agreements—only then can they establish 
the accurate rate of  the practice of  negotiated safety that offers real protec-
tion against HIV, and establish the accurate rate of  the practice of  RUAI. 
Based on data from chapters 2, 6, and the literature [1, 3 ,4] the rates of  
non-compliance with negotiated safety agreements can fluctuate between 
7% to 18%. 
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 While the concept of  negotiated safety is usually used in the context of  
gay men, its implications certainly can be carried outside the realm of  this 
specific target group. Measurement of  unprotected vaginal or anal inter-
course between heterosexual partners should also incorporate a correction 
for negotiated safety and negotiated safety compliance. Negotiated safety 
has been shown to be practiced among heterosexual couples mostly by 
establishing HIV-negative seroconcordance and making use of  monogamy 
agreements [5]. Therefore, only after correction for negotiated safety and 
negotiated safety compliance can the actual rate of  sexual risk-taking in 
heterosexual relationships be estimated.

7.1.2 High levels of sexual risk-taking and HIV-transmission in steady 
relationships

The rates of  RUAI with steady partners which we reported in chapter 2 are 
alarmingly high (close to 40%). In order to establish whether this high rate 
is unique to steady relationships, we compared it to the rate of  UAI with 
casual partners. The rate of  RUAI between steady partners in chapter 2 was 
almost double the rate of  UAI between casual partners, which was statisti-
cally significant. This suggests that steady relationships are indeed an envi-
ronment of  higher risk taking in comparison to sex with casual partners.
 When, in chapter 3, we examined the share of  steady versus casual 
partners as the source of  HIV infection in gay male seroconversions, we 
found a higher likelihood of  contacting HIV from steady partners later 
during the AIDS epidemic among gay men under the age of  30. In that 
age category, and between the years 1994 and 2000, the steady partner was 
even the major source of  HIV-infection among the cases of  seroconversion 
(67% of  all seroconversions). 
 The findings of  chapter 2 and 3 point at steady relationships as a seri-
ous environment of  sexual risk taking and HIV-transmission. Our find-
ings suggest that condoms are not a popular means of  protection in steady 
relationships. However, what was more surprising was the low rate of  the 
practice of  negotiated safety which we detected in chapter 2 (12% of  all 
couples). These rates are lower than rates reported elsewhere. In Australia, 
Crawford et al. [3] reported a rate of  29% of  negotiated safety practice 
among men in steady relationships from a nationwide sample and, from 
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San Francisco, Guzman et al. [4] reported a similar rate of  28%. The rela-
tively lower rates of  the practice of  negotiated safety we found in the Am-
sterdam sample can be understood in the light of  past policy in the Neth-
erlands not to encourage HIV-testing. Nevertheless, since the availability of  
antiretroviral treatment for HIV, this stance has changed and HIV-testing is 
currently being strongly promoted. Since the practice of  negotiated safety 
relies heavily on testing for HIV, promoting negotiated safety can benefit 
from the present policy in the Netherlands of  encouraging HIV-testing. 
 The findings of  the high rates of  RUAI in steady relationships, the 
high rates of  HIV-transmission, and the relatively low rates of  negotiated 
safety, indicated that much work needs to be done in order to make steady 
relationships a protected environment from HIV. These findings motivated 
us to embark on the study of  the determinants of  sexual risk behavior in 
steady relationships, as well as on the study of  the determinants of  the prac-
tice of  negotiated safety. 

7.2 Determinants of risky and protective sexual behavior in steady 
gay relationships and related prevention strategies
In the following, we describe the findings of  our investigation of  the deter-
minants of  risky and protective sexual behavior in relationships, the mean-
ing of  these findings for prevention interventions, and their application in 
the negotiated safety intervention we later developed.

7.2.1 Relationship Characteristics
The study of  the determinants of  sexual risk behavior and negotiated safety 
commenced with a search for a theoretical model that is specific to steady 
relationships and that could predict and explain the practice of  risky or 
protective behavior between steady partners. In chapter 4 we examined the 
capabilities of  the Rusbult’s Investment Model to predict such behaviors. 
In the original version of  the Rusbult model, commitment to a relationship 
signifies the desire to stay in that relationship. Commitment is the product 
of  three relationship characteristics: satisfaction, investment, and alterna-
tives and is assumed to mediate their effect on stay-or-leave behavior [6-8]. 
 Our findings indicated that when risky and protective sexual behaviors 
were used as the outcome variable of  the investment model, commitment 
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predicted the practice of  risky and protective sexual behavior in steady 
relationships but failed to mediate the effect of  satisfaction, investment, 
and alternatives on the outcome variable. This was not surprising, as the 
direct effect of  satisfaction, investment, and alternatives on the outcome 
variable was incomplete as only relationship satisfaction and relationship 
investments were significantly associated with sexual behavior. These results 
suggested that the use of  the Rusbult model provides an added value in 
predicting risky and protective behaviors in steady relationships only when 
its components are applied individually.
 The components of  the Rusbult model helped us to understand some 
of  the motives behind the choices men could make between practicing 
RUAI or one of  the available protective behaviors (i.e. negotiated safety, 
condom use or avoidance of  anal sex). We found determinants that were 
readily associated with negotiated safety but not with condom use and vice 
versa.
 Higher commitment to the relationship was associated with higher 
likelihood of  practice of  negotiated safety but not with more condom use. 
These results can be understood if  we assume that taking mutual HIV-tests 
and reaching negotiated safety agreements necessitates a level of  commit-
ment to the relationship, while condom use does not. These findings indi-
cate that there are relationships that lack the kind of  commitment necessary 
to successfully practice negotiated safety. Such relationships need to be 
acknowledged and every intervention that promotes negotiated safety needs 
to include advice to those who do not want or cannot practice negotiated 
safety. Indeed, in the prevention intervention we report on in chapter 6, we 
made it clear to participants that not every relationship is suitable for the 
practice of  negotiated safety, and that in order to practice negotiated safety 
partners need a certain level of  commitment and future perspective. For 
men who lacked commitment, condoms were suggested as a default alterna-
tive, at least until the right conditions for the practice of  negotiated safety 
present themselves in the relationship.
 Chapter 4 also revealed that men who experienced low relationship sat-
isfaction were more likely to practice RUAI with the steady partner. These 
findings are understandable as low relationship satisfaction can be 
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associated with low communication or negotiation capabilities which can 
negatively influence both the practice of  negotiated safety and the nego-
tiation of  condoms. However, addressing low-relationship satisfaction in 
a prevention intervention would be a complicated task as the underlying 
reasons for the perceptions of  low satisfaction need to be detected and ad-
dressed. Such a task requires a thorough diagnostic process followed by an 
intervention that should resemble a therapeutic process. Such an approach 
is applicable to a personal counseling setting but not to an automated, 
computer-based prevention intervention of  the sort which we wanted to 
develop. This was the reason why we did not address aspects of  relationship 
satisfaction in the negotiated safety intervention.

7.2.2 Social-cognitive determinants
Chapter 5 revealed interesting associations between beliefs regarding UAI 
and the practice of  risky and protective sexual behavior. Results showed 
that participants who believed that their partner strongly desired UAI were 
more likely to practice UAI with that partner. However, these men were 
more likely to practice UAI in both its forms (i.e. RUAI and negotiated 
safety). These findings demonstrate that when the partner desires UAI the 
couple will probably choose to have sex without a condom, but not neces-
sarily the type that involves risk. Instead of  fighting the desire of  a partner 
to have UAI it seems preferable for prevention to help couples reach nego-
tiated safety agreements that are congruent with the wish for UAI and yet 
offer protection from HIV-infection.
 The findings in chapter 5 further reveal how perceiving UAI as sexually 
exciting was associated with the practice of  RUAI but not with the practice 
of  negotiated safety. These findings indicate that anticipated sexual excite-
ment from having RUAI is a serious barrier for safe sex in steady relation-
ship and that this desire cannot be fulfilled through the practice of  negoti-
ated safety. We speculate that the anticipated excitement from RUAI is not 
based on the tactile pleasure that can be achieved by not using condoms but 
rather on the risk element involved, as the enhanced tactile pleasure can also 
be achieved through the practice of  UAI in the form of  negotiated safety. 
There is a lack of  research that explains anticipated excitement from RUAI, 
especially in the context of  steady relationships. Unfortunately our study 
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could not shed any light on the grounds of  this belief  and therefore we did 
not address it in our intervention. 
 In Chapter 5 we also establish how perceiving UAI as a symbol of  trust 
was associated with more practice of  RUAI. These findings support previ-
ous reports in the literature on the link between trust and the practice of  
UAI [9-11]. This belief  was addressed in our intervention through cognitive 
restructuring by depicting negotiated safety, through direct communication 
or role-modeling scenarios, as a symbol of  trust and investment in the rela-
tionship.

7.2.3 Characteristics of sexual risk-taking behavior
In chapter 5 we learned that sexual risk in steady relationships, when it oc-
curs, commences very early in the relationship. One third of  the participants 
who practiced RUAI with their partner did so already within the first month 
of  the relationship and more than half  within the third month. These find-
ings suggest that in order to prevent RUAI, intervention efforts need to 
reach steady partners within the first three months of  their relationship. 
However, such a small window of  opportunity would make it very difficult 
for HIV-prevention to achieve this task. One solution was to target single 
gay men for promoting safe sex with future steady partners. This solution 
was implemented in our negotiated safety intervention and we labeled it ‘the 
cognitive vaccine approach’. This approach meant to prepare men to deal 
with sexual risk in steady relationships before the risk situation even pre-
sented itself.
 Findings in chapter 5 also revealed that almost half  of  the men who 
had RUAI with their steady partner did not discuss this act before it oc-
curred. This means that many of  the first acts of  RUAI were not openly 
planned by both partners. As a solution, in chapter 5 we suggested creating 
a ‘discussion norm’ – the expectation to discuss these topics with future 
steady partners among single gay men. We implemented this recommenda-
tion in the intervention we developed by dedicating some modules to the 
stimulation of  communication with future steady partners on subjects such 
as UAI and negotiated safety.
 To our knowledge, chapters 4 and 5 represent the only studies of  the 
social-cognitive determinants of  the practice of  negotiated safety. These 
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studies are also among the first that investigated the social-cognitive deter-
minants of  RUAI (i.e. UAI corrected for negotiated safety and negotiates 
safety compliance). The distinction we made between RUAI and safe UAI 
provided us with more valid associations between sexual risk behavior in 
steady relationships and its determinants.

7.3 Reducing sexual risk behavior in steady gay relationships
The final task of  our study was to develop and test a prevention interven-
tion for the reduction of  sexual risk taking in steady relationships. We devel-
oped a cognitive-behavioral intervention which was based on the premises 
of  the Information Motivation Behavioral-Skills (IMB) Model. The find-
ings from the studies we present in chapters 2 to 5, as well as findings from 
the literature, determined the behavioral target, the target group, and the 
content of  our intervention. Our targeted behavior was the promotion of  
negotiated safety and our target group was single gay men. The content of  
the intervention was tailored according to the knowledge, motivational and 
behavioral-skills deficiencies of  our participants. 

7.3.1 The effect of the intervention
The impact of  the negotiated safety intervention was measured using an 
online RCT. We examined the effect of  a tailored and a non-tailored ver-
sions of  the intervention, versus a control group, which did not receive any 
intervention. The cognitive impact of  the intervention was assessed directly 
after the administration of  the intervention and a behavioral follow up was 
conducted six months later. The results have shown that the tailored inter-
vention significantly enhanced knowledge and perceptions regarding the 
protective qualities of  negotiated safety and enhanced the motivation to 
practice negotiated safety by way of  elevating behavioral intention. The six-
month behavioral follow-up indicated a significant increase in the practice 
of  negotiated safety for men in the tailored intervention condition. 
 The cognitive and behavioral effect of  our tailored intervention sup-
ports our choice of  the IMB model as the theoretical backbone of  our in-
tervention, and our operationalization choices of  its different components, 
in particular that of  motivation. Participants in the tailored intervention 
reported higher intentions, which represent the motivation to practice 
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negotiated safety, directly after the intervention was administered. These in-
tentions mediated the effect of  the tailored condition on the actual practice 
of  negotiated safety six months later – supporting further their central role 
in bringing about the behavioral change. 
 The superiority of  the tailored intervention in inducing cognitive and 
behavioral change emphasizes how essential the tailoring component was 
for the success of  the intervention. While both the non-tailored and the 
tailored interventions were completely identical in the content of  their mod-
ules, the fact that the non-tailored intervention presented all the interven-
tion modules to the participants probably caused the cognitive overload we 
anticipated and reduced the impact of  the intervention modules. The abun-
dance of  information in the non-tailored condition has probably ‘masked’ 
those intervention modules that were relevant to the participants and which 
could have influenced their behavior just as they did in the tailored condi-
tion. Especially online, where the attention span is limited and users are 
accustomed to quick information flow, the tailored approach was probably 
of  great value. 
 Some support for the ‘masking’ explanation for the failure of  the 
non-tailored intervention condition is offered by our findings that both the 
non-tailored and tailored conditions significantly enhanced response effi-
cacy. The knowledge modules that were to influence response efficacy were 
presented to all participants in both the tailored and the non-tailored condi-
tions. We considered these modules generally relevant and therefore we did 
not tailor them. No ‘masking’ of  these intervention modules could have 
taken place since they were presented at the very beginning of  the interven-
tion. And indeed, these modules were effective for both the intervention 
conditions.

7.3.2 Characteristics of an online RCT
The evaluation of  our internet intervention online had many advantages, as 
well as disadvantages. The advantages of  an online RCT are many. To begin 
with, an experiment online can be conducted on a large amount of  people 
in a very short period of  time. Such an amount of  participants in an experi-
mental study in a real live setting would involve complex logistics, higher 
costs, and more extensive time investment. Furthermore, since an 
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online RCT is computer based, its routines and manuals conduct themselves 
in the exact same manner, over and over again, for all participants. Such a 
high level of  standardization can only contribute to better reliability of  the 
experiment. 
 However, an online RCT cannot standardize the context or the setting 
in which the participants are located during the experiment. Homes, work-
places, or Internet cafes become the settings of  such an online RCT and 
such settings are anything but standardized. As a result, much noise (figu-
ratively and literally) is introduced into the experiment as inter-participant 
settings differ tremendously from each other. While this can create serious 
reliability problems in an experiment, these effects are in principle evenly 
divided over the different experimental conditions through the randomiza-
tion process. This should alleviate part of  the problem. 

7.3.3 Online interventions – what next?
Closing this general discussion we would like consider the parallel we drew 
in chapter 6 between the tailored intervention characteristics and a real live 
counseling session. There is no doubt that online tailored interventions pos-
sess some basic qualities of  a live counseling session: they can run a diag-
nostic process and immediately offer a relevant solution. The challenges for 
future online interventions is the extent in which they can mimic the prob-
lem-solving capabilities of  a real face-to-face counseling session. The more 
complex the problems, and the higher the need for personal interaction 
between a counselor and a counselee, the more difficult it would become 
to transform this therapeutic interaction into an online, computer-auto-
mated setting. Just how far the online medium can develop in its interactive 
capabilities remains to be seen as, with every passing year, the ability of  
online technology to mimic human interaction becomes more and more 
sophisticated and lifelike. As a result, keeping up-to-date with online applied 
technology, psychology and philosophy is slowly becoming an additional 
directive of  social scientists who choose the internet as their research and 
prevention tool. 
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Epilogue
The work has been done and the cycle completed. Even though much can 
still be learned about sexual risk-taking in steady relationships, the work of  
this dissertation has resulted in the creation of  an effective HIV-prevention 
intervention to reduce sexual risk-taking between steady partners. During 
the design of  the intervention it was our intention to develop a scientific 
prevention-tool that would also carry itself  in the real world. This is why, 
from early stages of  developing the intervention, we involved the Schorer, 
the body for the implementation of  HIV-prevention among gay men in 
the Netherlands, in the development of  the intervention content. This was 
done in order to ensure the later compatibility of  the intervention with the 
national prevention course in the Netherlands. Once the intervention was 
completed and evaluated, the research components were removed and it 
was handed over to the Schorer which is now responsible for maintaining 
and offering the intervention online to the gay community in the Nether-
lands. The site now also offers components that we specifically developed 
to men who are already in steady relationships. These components were 
evaluated in a separate RCT and will be reported elsewhere in the future. 
The site can be viewed at www.vasterelatie.nl.
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General summary

This study investigated sexual risk-taking behavior among gay men in steady 
relationships. The study was conducted primarily among the participants of  
the Amsterdam Cohort Studies among Homosexual Men (ACSHM) — lon-
gitudinal semi-annual studies that examine the sexual behavior of  this target 
group. The main targets of  this study were to establish: (a) whether steady 
relationships form a risk environment for HIV-infection; (b) some of  the 
determinants of  risky and protective sexual behavior between steady part-
ners; and (c) an effective way to reduce sexual risk-taking in steady relation-
ships.

Steady relationships as a risk environment for HIV-infection
In order to examine whether steady relationships form an environment 
of  risk for HIV-infection, we first measured the frequency of  sexual risk 
behavior between steady partners. In the literature, this behavior is often 
referred to as the rate of  unprotected anal intercourse (UAI) between steady 
partners. However, such measurements might overestimate sexual risk-tak-
ing between partners since men could have had safe UAI in the form of  
negotiated safety. The safe-sex strategy of  negotiated safety refers to steady 
partners that have UAI with each other while both are tested negative for 
HIV and have reached agreements to either keep the relationship monoga-
mous, or have only safe sex outside the relationship. 
 In chapter 2, we therefore measured the actual rate of  risky UAI in 
steady relationships by correcting it for negotiated safety and negotiated 
safety compliance. The latter refers to whether men have UAI with casual 
partners outside their relationship while they have agreed to practice ne-
gotiated safety. Findings indicated that only a small percentage of  the total 
number of  men in relationships practiced negotiated safety (12%) and the 
non-compliance rate with negotiated safety agreements reached 10%. The 
rate of  UAI with steady partners after correction for negotiated safety and 
negotiated safety compliance dropped by almost a third of  the crude UAI 
rates. These findings point to the importance of  correcting rates of  UAI for 
negotiated safety and negotiated safety compliance in order to accurately 
estimate risk behavior between steady partners, even if  the prevalence of  
negotiated safety in that population is low. In the context of  relationships it 
is therefore essential to differentiate between the measurement 
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of  UAI and risky UAI. 
 In chapter 2, high rates of  risky UAI between steady partners are re-
ported (39%) and these rates are significantly higher than the rates of  UAI 
with casual partners. In chapter 3, the share of  steady versus casual partners 
as the source of  HIV infection was examined among all seroconversions 
that occurred within the ACSHM between the years 1984 and 2000.We 
found that younger gay men who seroconverted later in the AIDS epidemic 
were more likely to have contracted HIV from a steady partner than from 
a casual partner. The steady partner was the major source of  HIV infec-
tion (67%) in the seroconversions recorded between 1994 and 2000 in the 
ACSHM. The findings from chapter 2 and 3 indicate that steady gay rela-
tionships are indeed a specific risk environment for HIV infection and that 
HIV-prevention interventions must alter this situation. The need to influ-
ence the sexual behavior of  gay men in relationships required us to first 
gain an insight into the determinants of  risky and protective sexual behavior 
in that group.

Determinants of risky and protective sexual behavior between 
steady partners
Chapter 4 and 5 were dedicated to the study of  determinants of  risky and 
protective sexual behavior in steady relationships. Under risk behavior we 
included risky UAI - that is, UAI practiced without negotiated safety. Under 
protective behaviors we include negotiated safety, condom use, and avoid-
ance of  anal sex. The studies in chapters 4 and 5 focused on examining 
which factors are associated with the choice men made between having 
risky UAI and practicing one of  the three types of  protective behaviors. 
 In chapter 4, we examined whether the practice of  risky and protective 
sexual behaviors was influenced by relationship characteristics as operation-
alized in the Rusbult investment model. In Rusbult’s model, commitment to 
a relationship signifies the desire to stay in that relationship. Commitment is 
the product of  three relationship characteristics — satisfaction, investment, 
and alternatives — and is assumed to mediate their effect on maintaining 
or breaking a relationship. For our investigation, risky and protective sexual 
behaviors were used as the new outcome variables of  the Rusbult model. 
Multivariate analysis showed that high satisfaction with the steady relation
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ship was associated with more condom use between steady partners and 
more practice of  negotiated safety. Low relationship satisfaction was as-
sociated with more risky UAI. High commitment was associated with more 
practice of  negotiated safety, but not with more condom use, and commit-
ment failed to mediate any effect in the model.
 We concluded that using relationship satisfaction and commitment 
would prove more useful than using the whole theoretical framework of  
Rusbult’s model to predict risky and protective sexual behavior in steady 
relationships. As for HIV-prevention strategies, the findings suggest that 
steady relationships that are characterized by low commitment should not 
be targeted for the promotion of  negotiated safety and that issues of  low 
relationship satisfaction need to be addressed in order to reduce sexual risk 
behavior in relationships.
 In chapter 5 we investigated beliefs regarding risky and protective 
sexual behavior in steady relationships and the characteristics of  the first 
incident of  risky UAI between steady partners. Multivariate analysis showed 
that perceiving UAI as a symbol of  trust and believing that the partner de-
sired UAI were associated with less condom use but with a higher likelihood 
that men practiced negotiated safety. These findings suggest that interven-
tions can make use of  beliefs regarding trust and partner’s desire for UAI to 
promote negotiated safety. Negotiated safety can be defined as a step in the 
relationships that can strengthen trust between partners and solve conflicts 
regarding the use of  condom in relationships. 
 Findings further pointed that anticipated sexual excitement from hav-
ing UAI was associated with risky behavior in steady relationships, but that 
this perceived excitement was, surprisingly, not associated with the practice 
of  negotiated safety. These findings suggest that anticipated sexual excite-
ment from having UAI could form a serious barrier for safe sex in steady 
relationships. While negotiated safety can provide more sexual pleasure 
through the practice of  UAI, it is possible that men rather search for the 
excitement that is associated with sexual risk. More research is required to 
investigate this hypothesis. 
 As for the characteristics of  the first incident of  risky UAI in relation-
ships, of  the men who had UAI with their steady partners, more than a 
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half  did so within the first three months of  the relationship, and almost a 
half  did not discuss having UAI with their partner before it occurred. The 
early onset of  risk in relationships emphasizes how little time is at hand to 
prevent sexual risk in relationships before it occurs. One solution could be 
to target single gay men for promoting safer sex with future steady partners, 
which was labeled ‘the cognitive vaccine approach’.

Reducing sexual risk behavior in steady gay relationships
To reduce sexual risk-taking in steady relationships we developed an online 
intervention that targeted single gay men and promoted the practice of  
negotiated safety with future steady partners. The process of  developing the 
intervention and evaluating its effect is described in chapter 6. The Internet 
intervention was based on the information, motivation, behavioral-skills 
(IMB) model. The intervention modules intended to improve knowledge of  
negotiated safety, motivation to practice negotiated safety and skills to do 
so. The operationalization of  the components of  the IMB model in specific 
intervention modules, as well as the strategic choices in the intervention, 
were made on the basis of  empirical data from the studies described in 
chapter 2–5 and the literature. 
 The IMB model was also used for tailoring the intervention. Tailoring 
was necessary in order to make the complex and long intervention material 
more concise and easy to process, as well as enhance its personal relevance 
to the users. We tailored the intervention based on the individual needs 
of  the participants, according to their Informational-, motivational- and 
perceived-skill deficiencies for practicing negotiated safety. The tailoring 
element of  the intervention was the primary reason why the Internet was 
chosen as the communication tool for the intervention; Internet enabled 
us to obtain the data necessary for tailoring and directly afterwards present 
men with the tailored advice - all during the same online contact.
To examine the efficacy of  this online tailored intervention, we conducted a 
randomized controlled trial online examining the effect of  a tailored versus 
non-tailored version of  the intervention. The controls received no interven-
tion. We examined the cognitive impact of  the interventions directly after 
they were completed by the participants, and the behavioral impact 
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six months later, through a follow-up via e-mail.
 Results showed more cognitive impact for the tailored intervention 
over the non-tailored one: men in the tailored condition had higher inten-
tions to practice negotiated safety with future steady partners. Most impor-
tantly, only the tailored condition brought about behavioral change at six 
months follow-up: men in the tailored condition where more likely to prac-
tice negotiated safety with their new steady partner. A mediation analysis 
indicated that behavioral intentions, measured directly after the intervention, 
mediated the effect of  the intervention on behavior six months later render-
ing our ‘cognitive vaccine approach’ effective. 
 Offering a theory-based tailored intervention online enabled us to 
create an effective prevention tool which reached a substantial amount of  
people yet provided individual guidance. The choice of  conducting the 
HIV-prevention intervention online and evaluating its efficacy using an 
online randomized controlled trial also sheds light on the disadvantages, ad-
vantages, and usability of  a relatively new method – the use of  the internet 
as an HIV-research & prevention tool.
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Samenvatting (Dutch summary)

Deze studie onderzocht seksueel risicogedrag van homoseksuele mannen in 
vaste relaties, voornamelijk onder mannen die deelnemen aan de Amster-
damse Cohort Studies onder Homoseksuele Mannen (ACSHM) – een lon-
gitudinale studie waarin halfjaarlijks het seksueel gedrag van deze doelgroep 
wordt onderzocht. De voornaamste doelen waren om a) te bepalen of  vaste 
relaties een risico-omgeving vormen voor HIV besmetting; b) enkele deter-
minanten van riskant en beschermend seksueel gedrag tussen vaste partners 
vast te stellen; c) een effectieve manier te vinden om seksueel risicogedrag in 
vaste relaties te verminderen.

Vaste relaties als een risico-omgeving voor HIV besmetting
Om te bepalen of  vaste relaties een risico-omgeving voor HIV besmetting 
vormen, maten we eerst de frequentie van seksueel risicogedrag met vaste 
partners. In de literatuur heeft dit gedrag vaak betrekking op onbeschermd 
anaal contact (OAC) tussen vaste partners. Maar zulke metingen kunnen 
seksueel risicogedrag tussen partners overschatten, omdat de mannen veilig 
OAC kunnen hebben gehad in de vorm van ‘negotiated safety.’ Deze veilig 
vrijenstrategie houdt in dat vaste partners OAC hebben, nadat zij beiden 
HIV-negatief  zijn getest en het erover eens zijn om de relatie monogaam te 
houden of  buiten de relatie alleen veilige seks te hebben.
 In hoofdstuk 2 hebben wij daarom de feitelijke frequentie van riskante 
OAC gemeten door die te corrigeren voor negotiated safety en non-compli-
ance met negotiated safety afspraken. Het laatste is het geval als mannen 
OAC met losse partners buiten de relatie hebben gehad, terwijl ze hebben 
afgesproken negotiated safety te praktiseren. Cijfers gaven aan dat slechts 
een beperkt percentage van het totale aantal mannen in relaties negotiated 
safety praktiseerde (12 %). De frequentie van non-compliance met negoti-
ated safety afspraken bereikte 10 %. De frequentie van riskante OAC met 
vaste partners daalde, na de correctie voor negotiated safety en negotiated 
safety compliance, met bijna een derde van de oorspronkelijke frequen-
tie van OAC. Deze bevindingen wijzen op het belang om onderscheid te 
maken tussen het meten van OAC en riskante OAC in vaste relaties. De 
frequentie van OAC moet gecorrigeerd worden voor negotiated safety 
en negotiated safety non-compliance om risicogedrag met vaste partners 
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nauwkeurig vast te stellen. Dit bleek zelfs belangrijk te zijn als de prevalentie 
van negotiated safety in de onderzochte doelgroep laag is.
 In hoofdstuk 2 is een hoge frequentie van riskant OAC bij met vaste 
partners gesignaleerd (39%) en deze frequentie was beduidend hoger dan 
de frequentie van OAC met losse partners. In hoofdstuk 3 werd het aandeel 
van vaste versus losse partners als bron van HIV besmetting onderzocht 
onder alle seroconversies binnen de ACSHM tussen 1984 en 2000. Wij 
ontdekten dat jonge homoseksuele mannen die later in de HIV-epidemie se-
ropositief  zijn geworden, vaker besmet werden door hun vaste partner dan 
door een losse partner. De vaste partner was zelfs de grootste bron (67%) 
van HIV-besmetting onder de seroconversies die in de ACSHM gezien wer-
den tussen 1994 en 2000. De bevindingen beschreven in de hoofdstukken 
2 en 3 geven aan dat vaste relaties inderdaad een specifieke risico-omgeving 
voor HIV-infectie vormen en dat HIV-preventie interventies deze situatie 
moeten proberen te veranderen. De noodzaak om seksueel gedrag van ho-
moseksuele mannen in relaties te beïnvloeden, vereiste allereerst inzicht in 
de determinanten van riskant en beschermend seksueel gedrag. De hoofd-
stukken 4 en 5 werden gewijd aan de studie van deze determinanten.

Determinanten van riskant en beschermend seksueel gedrag 
tussen vaste partners
Tot risicogedrag rekenden wij OAC zonder het praktiseren van negotiated 
safety. Tot veilige gedrag rekenden we negotiated safety, het gebruik van een 
condoom en het vermijden van anale seks. De studies in de hoofdstukken 4 
en 5 richtten zich speciaal op de vraag naar de factoren die geassocieerd zijn 
met het praktiseren van riskante OAC versus de genoemde drie typen van 
veilig seksueel gedrag.
 In hoofdstuk 4 onderzochten wij of  het praktiseren van riskant en 
veilig seksueel gedrag werd beïnvloed door de relatiekenmerken, zoals geop-
erationaliseerd in het investeringsmodel van relaties van Rusbult (investment 
model of  relationships). In Rusbults model staat commitment aan een 
relatie voor de wens die relatie voort te zetten. Commitment is het product 
van drie relatiekenmerken – tevredenheid, investeren en alternatieven – en 
wordt geacht om het effect van deze kenmerken op het behouden of  ver
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breken van een relatie te mediëren. In ons onderzoek hebben we gebruikt 
gemaakt van riskant en veilige seksueel gedrag als alternatieve uitkomstvari-
abelen in het Rusbultmodel. Hoog commitment aan de relatie was geas-
socieerd met meer praktiseren van negotiated safety, maar niet met meer 
condoomgebruik, en commitment mediërde geen enkel effect in het model. 
Multivariate analyse toonde aan dat een hoge mate van tevredenheid met de 
vaste relatie geassocieerd was met meer condoomgebruik en meer praktis-
eren van negotiated safety. Een lage mate van tevredenheid met de relatie 
werd geassocieerd met riskante OAC. Wij concludeerden dat relatietevre-
denheid en commitment bruikbaarder zijn om riskant en veilige seksueel 
gedrag in vaste relaties te begrijpen dan het gehele theoretische raamwerk 
van het Rusbultmodel. De bevindingen wijzen er ook op dat vaste relaties 
die gekenmerkt worden door laag commitment niet als doelgroep gebruikt 
moeten worden om negotiated safety te bevorderen. Verder concludeerden 
we dat lage tevredenheid met de relatie moet worden aangepakt om seksueel 
risicogedrag in relaties te verminderen.
 In hoofdstuk 5 onderzochten wij de opvattingen van mannen aan-
gaande riskant en veilig seksueel gedrag in vaste relaties en de kenmerken 
van de eerste keer OAC tussen vaste partners. Multivariate analyses toonden 
aan dat het beschouwen van OAC als een symbool van vertrouwen en 
dat geloven dat de partner OAC wenst, geassocieerd waren met minder 
condoomgebruik maar met meer praktiseren van negotiated safety. Deze 
bevindingen suggereren dat negotiated safety in preventie kan worden 
gecommuniceerd als een symbool van vertrouwen tussen partners en een 
oplossing kan bieden voor potentiële conflicten rondom het gebruik van 
condooms in de relatie. De bevindingen zoals beschreven in hoofdstuk 5 
wezen er verder op dat verwachte seksuele opwinding van OAC geassoci-
eerd was met meer risicogedrag in vaste relaties, maar dat deze verwachting, 
verrassend genoeg, niet geassocieerd was met het praktiseren van negotiated 
safety. Dit suggereert dat de verwachting dat OAC meer seksuele opwind-
ing oplevert, een serieuze barrière voor veilig vrijen zou kunnen vormen 
in vaste relaties. Hoewel negotiated safety de mogelijkheid biedt om onbe-
schermd anaal contact te praktiseren, wat tot meer seksuele stimulatie kan 
leiden, is het mogelijk dat deze mannen juist de opwinding die samenhangt 
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met het nemen van risico zoeken. Meer onderzoek naar dit vraagstuk is 
echter nodig.
 Wat betreft de kenmerken van de eerste keer OAC in relaties: meer dan 
de helft van de mannen met een vaste partner had riskant OAC in de eerste 
drie maanden van de relatie en bijna de helft heeft het hebben van OAC niet 
met elkaar besproken voordat het daadwerkelijk plaatsvond. Dit snelle begin 
van risicogedrag in relaties onderstreept hoe weinig tijd er feitelijk is om 
seksuele risico’s in vaste relaties te voorkomen. Een oplossing zou kunnen 
zijn om vrijgezelle homoseksuele mannen als doelgroep te gebruiken voor 
preventie interventies en op die manier veilige seks met toekomstige vaste 
partners te bevorderen. Deze benadering noemden wij “cognitieve vaccina-
tie”.

Reduceren van seksueel risicogedrag in vaste homoseksuele 
relaties
Om seksuele risico’s in vaste relaties te verminderen, ontwikkelden wij een 
online preventie interventie voor vrijgezelle homoseksuele mannen die de 
praktijk van negotiated safety met toekomstige vaste partners bevorderde. 
Het proces van de ontwikkeling van de interventie en de evaluatie van de 
effectiviteit ervan worden beschreven in hoofdstuk 6. 
 De internet interventie is gebaseerd op het Informatie-Motivatie-
Gedragsvaardigheden Model (Information-Motivation-Behavioral Skills 
(IMB) Model ). De interventiemodules hadden tot doel kennis, motivatie en 
vaardigheden rondom negotiated safety te bevorderen. De operationalisatie 
van de componenten van het IMB model in specifieke interventiemodules 
werden gemaakt op basis van empirische data uit de studies die wij beschre-
ven in de hoofdstukken 2 tot en met 5 en uit de literatuur. 
 Het IMB model werd ook gebruikt om de interventie te tailoren (‘op 
maat’ te maken) door de individuele problemen van de deelnemers op het 
gebied van informatie, motivatie en waargenomen vaardigheden vast te 
stellen met betrekking tot het praktiseren van negotiated safety. Voor elk 
vastgesteld probleem werd een interventiemodule aangeboden die dit probl-
eem aanpakte. Het bieden van getailord advies was nodig om zowel de lange 
interventie korter en kernachtig te maken, als om de individuele relevantie 
van de interventie voor de gebruikers te verhogen. Het kunnen bieden van 
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een advies op maat was ook de voornaamste reden waarom voor het Inter-
net als communicatiemiddel ten behoeve van de interventie werd gekozen; 
Internet maakte het mogelijk om eerst de noodzakelijke informatie te ver-
garen om een advies op maat te kunnen geven en direct daarna het advies 
ook daadwerkelijk aan te bieden; dit alles tijdens hetzelfde (korte) online 
contact.
 Om het effect van de getailorde interventie te onderzoeken, hebben 
wij online een gerandomiseerde studie uitgevoerd met een controle groep, 
waarin gekeken is naar het effect van een conditie waarin respondenten 
een getailorde interventie kregen aangeboden versus een conditie waarin 
de interventie niet getailord was, maar alle componenten omvatte. In de 
controle conditie kregen respondenten op het moment van onderzoek geen 
interventie, zij kregen die na afloop van de studie. De cognitieve impact van 
de interventies is onderzocht direct nadat deelnemers waren blootgesteld 
aan de interventie. De invloed van de interventie op seksueel gedrag is zes 
maanden later gemeten door middel van een follow-up via e-mail.
 De resultaten lieten een significant effect op cognitieve uitkomstmaten 
zien van de getailorde interventie: alleen de mannen in deze conditie had-
den een significant hogere intentie om negotiated safety te praktiseren 
met toekomstige vaste partners dan mannen in de controle conditie. Bov-
endien, had ook alleen de getailorde interventie effect op seksueel gedrag 
zoals gemeten in de follow-up zes maanden na de interventie: significant 
meer mannen in de getailorde interventie conditie hadden negotiated safety 
gepraktiseerd dan in de controle conditie. Een mediatie-analyse toonde aan 
dat de gedragsintentie, gemeten direct na de interventie, het effect van de 
interventie op gedrag mediëerde. Hieruit kan worden opgemaakt dat onze 
cognitieve vaccinatiebenadering effectief  was.
 Door een getailorde, theoretisch onderbouwde interventie online aan 
te bieden, creëerden wij een effectief  preventie-instrument dat een aanzien-
lijk aantal mensen bereikte en tegelijkertijd toch individuele ondersteuning 
bood. De keuze om de HIV-preventie online uit te voeren en te evalueren 
maakte ook de voordelen, nadelen en de bruikbaarheid duidelijker van een 
betrekkelijk nieuwe methode - het gebruik van het Internet als een onder-
zoeks- en preventiemiddel van HIV risicogedrag.
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Propositions
For the thesis

Liaisons dangereuses
HIV risk behavior and prevention in steady gay relationships

1. The determinants of  sexual risk behavior between steady partners could not be properly 
 established in the past because of  the failure to distinguish between risky and non-risky unpro-

tected anal intercourse (UAI) in relationships. (This thesis)

2. Condom use in steady relationships can be best communicated as a temporary protection 
 strategy until negotiated safety can be practiced. (This thesis)

3. Unsatisfactory relationships are potentially harmful, including to one’s HIV status. (This thesis)

4. Paradoxically, single men are a viable target group for HIV-prevention in steady relationships. 
(This thesis) 

5. Trust between steady partners is a determinant of  sexual risk behavior but it can also be used to 
promote negotiated safety. (This thesis)

6. While an immunological vaccine remains to be developed, an online cognitive vaccine is now 
available to protect single gay men against HIV infection from a future steady partners. Surf  to 
www.vasterelatie.nl (This thesis)

7. Tailor-made interventions sure beat the prêt-a-porter ones. (This thesis)

8. The necessity for safe sex has also created a powerful determinant of  sexual risk behavior: 
 the anticipated excitement from having unsafe sex.

9. In historical perspective, HIV was, and still is, one of  the greatest contributors to the long-term 
emancipation of  gay men in the West.

10. Sex in steady relationships is a risky business, and that has little to do with HIV or STD’s.

11. A sex researcher can maintain a healthy attitude towards sex, but no one seems to agree with 
him...

12. Doing one’s PhD at the GGD is the best protection against STD. 
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This 
dissertation explores 

sexual risk taking behavior 
among gay men in steady relationships. 

It shows steady relationships to be a risk 
environment for HIV infection, it describes 

some of the determinants of risky and 
protective sexual behavior between steady 

partners, and presents an effective way 
to reduce sexual risk taking in 

relationships using an Internet 
intervention.
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