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Abstract The aim of this meta-analysis was to explore

whether the constructs in the theory of planned behaviour

(TPB; i.e., attitude, subjective norm, perceived behavioural

control, intention) explain condom use behaviour among

men who have sex with men (MSM). Electronic databases

were searched for studies that measured TPB variables and

MSM condom use. Correlations were meta-analysed using

a random effects model and path analyses. Moderation

analyses were conducted for the time frame of the beha-

vioural measure used (retrospective versus prospective).

Attitude, subjective norm and perceived behavioural con-

trol accounted for 24.0 % of the variance in condom use

intention and were all significant correlates. Intention and

PBC accounted for 12.4 % of the variance in condom use

behaviour. However, after taking intention into account,

PBC was no longer significantly associated with condom

use. The strength of construct relationships did not differ

between retrospective and prospective behavioural assess-

ments. The medium to large effect sizes of the relationships

between the constructs in the TPB, which are consistent

with previous meta-analyses with different behaviours

or target groups, suggest that the TPB is also a useful

model for explaining condom use behaviour among

MSM. However, the research in this area is rather small,

and greater clarity over moderating factors can only be

achieved when the literature expands.
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Introduction

In most developed countries HIV continues to be primarily

transmitted through sexual contact between men [1, 2].

Studies in North America, Western Europe, and Australia

have found that men who have sex with men (MSM)

continue to be disproportionately affected by HIV [1–4].

HIV diagnoses among MSM have increased in most

Western countries since 2000, and recent data indicate

stable or increasing trends in HIV infection among MSM in

these areas [3, 5, 6]. United States estimates in 2010 found

that MSM comprised 63 % of the total number of HIV

diagnoses and 78 % of new infections among males,

despite only comprising 4 % of the male population [1].

Over the period 2007–2011 HIV incidence among MSM

indicated sustained epidemic patterns worldwide where

data was available with no evidence of decline [7].

In the past two decades HIV prevention has diversified

to include medication-based methods. Methods include

post-exposure prophylaxis (PEP) and pre-exposure pro-

phylaxis (PreP), which offer methods other than (or as an

adjunct to) condom use with which to protect oneself from

HIV. Treatment as prevention (TasP), the early initiation of

antiretroviral therapies by those infected to reduce viral

load to undetectable levels for the combined purposes of
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improving people’s health and reducing the likelihood of

onward transmission, is also recommended [8, 9]. The

introduction of such methods has meant that a variety of

HIV prevention strategies in addition to condom use are

becoming increasingly known and offered to MSM, and

likely influence population-level dynamics in regard to

condom use behaviour as they are introduced, and possibly

come at the cost of consistent condom use [8].

Despite significant community and public sector con-

dom use promotion and increases in the availability of

condoms, studies commonly report inconsistent condom

use e.g., [10–13] and decreases in condom use over time

among MSM e.g., [14–16]. Strengthening consistent con-

dom use would aid in curbing HIV infection rates among

MSM and the need for effective interventions that promote

condom use remains strong. To develop effective inter-

ventions aimed at increasing condom use, it is critical to

understand the factors related to condom use. Theory-in-

formed studies that identify the factors potential involved

in condom use in a particular population group provide

critical information about the processes important to

behavioural change and may guide the development of

interventions that address relevant variables [8]. Meta-an-

alytic evidence has indicated that interventions that aim to

reduce sexual risk behaviour (e.g., reduce number of sexual

partners, decrease unprotected anal intercourse, and

increase condom use during anal intercourse) among MSM

are more successful when based on a theoretical model

than when a theoretical model is absent [17].

Evidence regarding how well theoretical models explain

a particular behaviour in a specific population group is

pivotal to informed decisions regarding the choice of a

theory to guide intervention development. The Theory of

Planned Behaviour (TPB; 19) is one of the most exten-

sively used theories to explore social and health behaviours

and those interventions based on it, albeit few, have

reported some success in improving health behaviours such

as condom use [18, 19]. Despite criticisms of the TPB, such

as its limited predictive validity [20], the TPB has

accounted for relatively high levels of variance in health

behaviour, and frequently more than other models [21–24].

The TPB proposes that it is a person’s intention to perform

a behaviour that is the best predictor of behaviour. The

TPB suggests that there are three immediate determinants

of intention, notably, an individual’s attitude regarding the

behaviour in question (i.e., the degree to which a behaviour

is evaluated positively or negatively), their subjective norm

(SN) regarding the behaviour (i.e., the perceived support

from significant others to perform the behaviour), and their

perceived behavioural control (PBC) over the behaviour

(i.e., the perceived ease or difficulty of performing the

behaviour). PBC is also proposed to contribute its own

unique variance to behaviour as it may be used as a proxy

for actual behavioural control. The TPB assumes that all

other variables that may be proposed to exert influence

over intention and behaviour (e.g., demographics) do so via

attitude, SN, and PBC.

In assessing the TPB’s utility in explaining health

behaviours, a recent meta-analytic review of 237 studies

that included prospective behavioural measures found that

the model accounted for 19.3 % of the variance in a range

of health behaviours with intention being the strongest

correlate of behaviour [25]. The meta-analysis also found

that the explanatory utility of the TPB was stronger the

more temporarily proximal the behavioural measures were

to those of attitude, SN, PBC, and intention. Of the datasets

included in the review, 16 involved preparatory condom

behaviours and/or condom use. Of these 16 data sets only

two were obtained from MSM samples [26, 27]. In

specifically determining the TPB’s ability to explain con-

dom use behaviour, Albarracin, Johnson, Fishbein, and

Muellerleile [28] synthesised 96 data sets containing data

regarding relationships between the key Theory of Rea-

soned Action (TRA, the TPB’s predecessor, [29]) and TPB

variables, with condom use behaviour. Their findings

indicated significant relationships between all variables in

the TRA and the TPB, with the exception of the PBC-

behaviour relationship. While PBC was significantly

associated with condom use, it did not make a significant

contribution after controlling for intention. Albarracin et al.

further noted that the intention-behaviour and PBC-be-

haviour associations were stronger for retrospective

assessments of behaviour than for prospective assessments.

They inferred this result may suggest that while, as the

theory proposes, intentions may influence behaviour

prospectively, retrospective inferences regarding past

behaviour may also guide intentions. Past behaviour has

also been found to explain future behaviour over and above

intention [30]. Many authors suggest that past behaviour

may, at least in part, contribute directly to future behaviour

and that it may do so through the formation of habits [31–

34]. Many studies, in particular those that are cross-sec-

tional, often only measure behavioural intentions, under the

assumption that they are a good proxy for actual behaviour

[35]. However, meta-analyses of condom use find only

partial support for this assumption, reporting correlations

between 0.44 and 0.46 for this relationship [28, 36]. It is

therefore of note that many cross-sectional studies use

retrospective assessment as their behavioural outcome,

which may confound and inflate the strength of the inten-

tion-behaviour relationship. Therefore, more rigorous tests

of the TPB should involve the use of prospective beha-

vioural measures, and experimental designs would provide

the strongest test.

It is important to note that of the 96 datasets included in

the Albarracin et al. [28] review only one [37], which did
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not pertain to MSM, was published later than June 1996,

the year in which effective antiretroviral therapies (ART)

became widely available. While previously HIV was typ-

ically a terminal disease, the introduction of ART has

meant that HIV has become a chronic disease and life

expectancy of people with HIV has increased significantly

[38], approaching that of people without HIV. Further-

more, the datasets were obtained from a wide variety of

population groups, with few studies pertaining to MSM.

Additionally, it is also of note that none of the studies in the

meta-analysis of behavioural interventions undertaken by

Herbst and colleagues specifically aimed at reducing sexual

risk behaviour among MSM utilised the entire TPB as a

theoretical model [17].

The increasing availability of ART-based HIV preven-

tion methods has effectively altered the course and nature

of HIV, and likely influence beliefs and practices regarding

HIV prevention and interventions, particularly among

MSM, a key population at risk of HIV infection [8, 39–41].

The research examining decreases in condom use in the

context of the implementation of biomedical approaches to

HIV prevention and any influence on HIV infection rates is

in its infancy [8]. Current research largely confirms that

observed decreases in condom use [15, 16, 42] have likely

resulted in increased and ongoing HIV infections among

MSM, and that behavioural interventions such as condom

use remain an essential component of HIV intervention

among MSM [8]. Despite this there are no reviews of

theory-based studies of condom use among MSM. Given

the previous meta-analytic evidence suggesting that the

TPB is the most appropriate model for assessing the pro-

cesses involved in condom use [28], the time since the last

meta-analytic review, and the absence of a review specific

to MSM, a review of the literature as it applies to the TPB

is warranted.

Thus, the aim of the present meta-analysis was to:

(a) Establish the relationships between the variables in

the TPB, using data from studies that have assessed

condom use behaviour among MSM populations

specifically. That is, the relationship between inten-

tion and the constructs that are purported to deter-

mine it (i.e., attitude towards condom use, SN, and

PBC), the relationship between PBC and behaviour,

and between intention and behaviour. As past studies

and reviews have found empirical support for the

TPB as a model of health behaviour it is hypothe-

sised that attitudes toward condom use, SN and PBC

will be significantly associated with intention, and

that both PBC and intention will be significantly

associated with condom use.

(b) Establish any moderating effects of the type of

behavioural measure used on the intention-behaviour

relationship. That is, whether using a measure of

intention with a retrospective behavioural measure

versus a prospective behavioural measure, influences

the strength of the intention-behaviour relationship.

As intentions are usually in accordance with past

behaviour, it is hypothesised that the intention-

behaviour relationship will be moderated by the type

of behavioural measure used, such that the associ-

ation with retrospective behaviour will be stronger

than with prospective behaviour.

Method

Search Strategy

A systematic literature search was conducted in September

2014 using the electronic databases PsychInfo, Medline,

CINAHL, and Web of Science. The current search strategy

used the following keywords: [Theory of Planned Beha-

vio* OR Theory of Reasoned Action OR Reasoned Action

Approach OR TPB OR intentions OR Fishbein OR Ajzen

OR Reasoned Action OR Planned Behavior] AND [sex*

OR intercourse* OR *sexual intercourse (human)* OR

same sex intercourse OR contraceptive devices OR con-

dom* OR contracepti*]. For an example of the search

strategy, please see Supplementary file 1. The search was

restricted to peer- reviewed journal articles and English

language papers.

Thorough searches of the World Health Organisation

database, key journals (e.g., AIDS and Behavior), and the

reference list of the Albarracin et al. [28] meta-analysis

were conducted. The purpose was to ensure that no relevant

papers were overlooked in the electronic database search.

No additional papers were identified. Conference abstracts

were excluded as they contained insufficient information to

conduct the required analyses, and as there might have

been overlap with journal publications. The search, anal-

ysis, and manuscript preparation were informed by

PRISMA [43] and Cochrane guidelines [44], and a copy of

the PRISMA checklist is available in Supplementary file 2.

A coding manual was utilised, developed collaboratively

and iteratively by the authors and was pilot tested on a

small sample of articles. A copy of the coding manual is

available upon request from the authors.

Inclusion/Exclusion Criteria

Studies were eligible for inclusion if they provided a measure

of all the variables that the TRA/TPB propose determine

intention (attitude, SN, and PBC), a measure of intention, a
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measure of condom use behaviour, were conducted in MSM

populations, and contained sufficient statistical information

regarding all construct relationships specified by theTPB (i.e.,

correlations or odds ratios) either in the paper or upon request

from the authors. As in the Albarracin et al. [28] review, a

studywas considered tomeasurePBC if itmeasured the extent

to which participants felt that they would use condoms if they

wanted to, that condomusewas their decision, and/orwhether

using condoms was easy or difficult. Both cross-sectional and

prospective studies were eligible for inclusion when all other

inclusion criteria were met. Intervention studies were con-

sidered eligible for inclusion if the TPB measures (including

behaviour) were provided prior to application of the inter-

vention. There is debate in the literature regarding the inclu-

sion or exclusion of grey literature [45, 46]. Exclusion of grey

literature can potentially increase publication bias as studies

that have significant results are more likely to be published

[47, 48]. However, grey literature has not been peer-reviewed

and is therefore of undetermined quality. Further, there is no

clear way to systematically identify grey literature, as dis-

sertation theses are not all consistently indexed in electronic

databases, and therefore it is likely that much of the grey

literature would still be missed [49]. Therefore, in the present

meta-analysis, grey literature was excluded.

Reasons for exclusion of papers were: not using the

TRA/TPB, not providing a behavioural measure (e.g.,

measuring intention and not behaviour), not having been

peer-reviewed (including book chapters and dissertations),

the author being unable to provide additional data or not

responding to requests for additional data, measuring

‘‘contraception’’ behaviour in general rather than condom

use in particular, not measuring or defining constructs

according to theoretical specifications, not being published

in English, reporting a qualitative study, duplicating data,

being an addendum or emendation, assessing use of the

female condom, being a proposed study, or being a review.

Study Selection

Following the selection of studies based on a title and

abstract search by one author, a selection of 10 % of titles

and 10 % of abstracts were screened by a second author.

There was a high level of agreement between the

researchers on combined title and abstract screening

(85 %). Disagreements between the researchers were

resolved through discussion between authors.

After the title and abstract screening, the researcher

responsible for the title and abstract search screened the

full text of the selected papers and assessed if they met all

the inclusion criteria. A third author screened the full text

of a random selection of more than 10 % of the included

papers. The level of agreement was 100 %. A relatively

high number of false positives were noted given the search

keywords. We expect that the most likely explanation for

this is the inclusion of the search term ‘‘intentions’’, as it is

a term that is included in many studies of health beha-

viours. However, a broader search was used in order to

reduce the likelihood that articles meeting the inclusion

criteria were missed. The study selection process resulted

in the inclusion of eight articles shown in Fig. 1.

Data Extraction

The following characteristics of the included studies were

documented: location (categorical), type of sexual beha-

viour (categorical, e.g., anal sex, unprotected anal and oral

sex combined), partner status (categorical, e.g., casual,

regular), mean age of sample (continuous), other sample

characteristics (categorical, e.g., HIV status, ethnicity) and

whether the behavioural measure was retrospective or

prospective (categorical). The complete data-extraction

table is attached as Supplementary file 3.

Data Analysis

Correlations were the most frequently reported measure of

TPB variable relationships, being reported in seven of the

included articles. One study [50] provided odds ratios, and

for these data we used Comprehensive Meta-Analysis

(CMA) software [51] to convert the odds ratios into cor-

relations. Therefore, Pearson’s product-moment correlation

coefficient (r) was used as an estimate of effect size for the

meta-analysis. Authors who did not report correlations in

their studies were contacted by the researchers.

When necessary, negative correlations were reversed so

that the direction of the correlations was consistent across

studies, for example, when a studymeasured condomnon-use

rather than condom use. The attitude-intention, SN-intention,

PBC-intention, intention-behaviour, and PBC-behaviour

correlations were then analysed. A moderator analysis was

conducted to compare correlations, to establish whether the

type of behavioural measure used (cross sectional or retro-

spective) altered the intention-behaviour relationship.

Finally, meta-analytic path analysis was conducted in

Analysis of Moment Structures (AMOS) 22.0 software [52]

using the pooled correlation matrix in order to provide an

overall estimate of the variance in behaviour accounted for

by TPB variables. Other meta-analyses have used a similar

approach [53, 54].

Meta-analysis

The meta-analysis was conducted with the program CMA

[51], using a random effects model based on the method

described by Hedges and colleagues [55, 56]. Random
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effects modelling assumes that there are other factors

influencing results that have not been accounted for [55,

57]. Random effects models are considered more appro-

priate when aiming to draw general conclusions from the

research [58], as fixed effects models can lead to inflated

effect sizes and overly narrow confidence interval estima-

tions [59]. As no studies reported multiple related samples,

there was no need to control for dependence.

The effect size reported in this meta-analysis was the

average correlation across studies, weighted by the

observed sample size (r?). Cohen’s [60] guidelines were

used to interpret the effect size of sample-weighted corre-

lations: r? = 0.10 was considered a small effect size,

r? = 0.30 was considered a medium effect size, and

r? = 0.50 was considered a large effect size. Fisher’s r-to-

z transformation for correlations [61] was used to stabilise

variance and provide less biased estimates of the average

effect size [62]. CMA back translated the Fisher’s z scores

to r scores for reporting. For every effect size a 95 %

confidence interval (CI) was calculated, and Q and I2

statistics were used to explore heterogeneity. The Q statis-

tic reflects the presence of heterogeneity and when statis-

tically significant, has been used to indicate heterogeneity

[63]. However, Q has low power as a comprehensive test of

heterogeneity, particularly when there is a small number of

studies [64], and I2 might be considered a more accurate

estimate of the degree of heterogeneity in these instances

[64, 65]. The I2 statistic describes the percentage of total

variation across the included studies that is a consequence

of heterogeneity, rather than chance. An I2 statistic of up to

25 % indicates low heterogeneity; up to 50 % indicates

moderate heterogeneity and 75 % and higher indicates high

heterogeneity [65]. Unfortunately, upon completing these

analyses, the substantial heterogeneity observed in each

estimated relationship meant that formal statistical testing

of publication bias could not be performed [66, 67]. The

Records iden�fied through 
database searching 

(n = 1817)

Addi�onal records iden�fied 
through other sources 

(n = 0)

Records a�er duplicates removed 
(n = 1285) 

Records screened 
(n = 1285) 

Records excluded 
(n = 762) 

Full-text ar�cles assessed 
for eligibility 

(n = 523)

Full-text ar�cles excluded, with reasons 
(n = 515 ) 

Disserta�ons or book chapters: n=55  
Did not assess condom use inten�on 
or behaviour, or dd not assess 
TRA/TPB: n=317 
Non-MSM sample: n=139 
Author unable to provide addi�onal 
data / no response: n=3 
Sample size too small: n=1 

Studies included in 
quan�ta�ve synthesis 

(n =8) 

Cross-sec�onal studies 
(n = 2) 

Prospec�ve studies 
(n = 6) 

Fig. 1 Study selection process
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moderator analysis was conducted in a mixed-effects

model. This model generates information about the extent

to which moderators influence the true effect sizes.

For path analysis, the harmonic mean N was used to

specify the sample size. The percentage variance explained

(R2) was reported; the relative contribution of each variable

to the final equation was reported by way of beta weights

(b). Fit statistics were not calculated as paths were

standardised.

Results

Study Selection

Figure 1 shows the study selection process. The full text of

a total of 523 manuscripts was searched. If a manuscript

appeared eligible for inclusion but was missing data or the

suitability for inclusion needed clarifying, the authors were

contacted. Eight authors in total were contacted, seven of

whom responded and of these four were able to provide

sufficient data for inclusion. Two authors confirmed that

their study met exclusion criteria, and one reported that the

data was not able to be located. The result of the search and

screening was eight articles that met inclusion criteria with

sufficient data available.

One study [27] reported analyses regarding two beha-

viours (i.e. sex with casual and regular partners separately)

in the same sample and the datasets were combined to

calculate a weighted average correlation; the smallest

n was used. One study [68] included both male and female

(comprising 48.7 % of the sample) participants. In this

instance only the data relevant to MSM was extracted for

analysis. One more study met the inclusion criteria but did

not report correlations. While this data was requested from

the authors, it was not possible to obtain it. The mean

sample size of the included datasets was 144.

Across studies, attitude, SN, and PBC were each sig-

nificantly associated with intention to use condoms;

intention and PBC were significantly associated with con-

dom use. The effect sizes of relationships between con-

structs across studies varied from r? = 0.27 to r? = 0.52.

The construct most strongly associated with intention was

PBC (r? = 0.52, p\ 0.001; CI = 0.38–0.64), followed

by attitude (r? = 0.43, p\ 0.001; CI = 0.26–0.57) and

SN (r? = 0.34, p\ 0.001; CI = 0.19–0.48). Intention

was also significantly associated with behaviour

(r? = 0.38, p\ 0.001; CI = 0.24–0.49) as was PBC

(r? = 0.27, p\ 0.001; CI = 0.11–0.41).

The heterogeneity of relationships between constructs as

assessed in this meta-analysis was moderate to high: attitude-

intention (I2 = 85.47 %), SN-intention (I2 = 80.34 %), PBC-

intention (I2 = 82.23 %), PBC-behaviour (I2 = 69.66 %),

and intention-behaviour (I2 = 60.58 %). An overview of the

effect sizes of the relationships between TPB variables is

shown in Table 1.

Moderation by Time of Behavioural Assessment

Of the eight datasets two used retrospective condom use

behavioural measures [27, 68] and six used prospective

measures of condom use [50, 69–72]. The intention-be-

haviour relationship for condom use among MSM was not

significantly moderated by the timeframe of behavioural

measure used (Q = 0.27, p = 0.28). The moderation

analyses can be seen in Table 2.

Meta-analytic Path Analysis

Together, attitude, SN and PBC accounted for 24.0 % of

the variance in intention. Attitude (b = 0.201, p = 0.018),

SN (b = 0.259, p = 0.002), and PBC (b = 0.364,

p\ 0.001) were all significantly correlated with intention.

Intention and PBC accounted for 12.4 % of the variance in

behaviour. Intention (b = 0.303, p = 0.002) was a stron-

ger correlate of behaviour than PBC (b = 0.100,

p = 0.310). These relationships are shown in Fig. 2.

Discussion

The purpose of this meta-analysis was to assess the rela-

tionships between the TPB constructs and condom use

among MSM. As posited by the theory, attitude, SN, and

PBC were significantly associated with intention and

intention and PBC were significantly associated with con-

dom use. Meta-analytic path analysis revealed associations

similar to those reported by Albarracin et al. [28]: that

attitude, SN, and PBC accounted for a significant propor-

tion of the variance in intention, and were all significant

correlates of intention. Similar to the findings of Albarracin

et al., while PBC was significantly correlated with beha-

viour as the TPB suggests, in contrast to the propositions of

the theory it was no longer significantly associated with

behaviour once intention was accounted for. It was also

assessed whether the intention-behaviour relationships

differed between retrospective and prospective behavioural

assessment. We in particular tested the expectation, based

on research suggesting that individuals’ intentions are in

accordance with their past behaviour [34], that the rela-

tionships between intention and behaviour would be

stronger in studies using retrospective rather than

prospective assessments of condom use. Moderation anal-

ysis however showed no difference between retrospective

and prospective studies in the strength of the intention-

behaviour relationship.
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Theoretical Implications

This meta-analysis suggests that the TPB is a useful model

to guide research and increase understanding of condom

use among MSM. The findings are consistent with Albar-

racin et al.’s [28] review and found significant relationships

between TPB constructs, including behaviour. The one

exception was that PBC, contrary to theoretical predictions,

PBC was not significantly associated with behaviour when

controlling for intention. This suggests that MSM are more

likely to use condoms if they have formed intentions to do

so, and these intentions reflect their attitude, SN, and PBC

as related to condom use.

Across studies, the TPB explained 24.0 % of the vari-

ance in intention to use condoms and 12.4 % of the vari-

ance in condom use behaviour among MSM. When

compared to previous TPB meta-analyses, whilst this is a

much smaller than Albarracin et al. [28] who found

intentions and behaviour explained approximately 25 % of

the variance in future condom use behaviour, it is some-

what similar to McEachan et al. [25], who found that the

TPB variables accounted for 13.8 % of the variance in safe

sex behaviours. However, a large amount of variance in

behaviour remains unexplained. It is possible that the

diversity in the behaviours being measured across the rel-

atively small number of studies within our meta-analysis

may be responsible for some of the unexplained variance.

It is important that constructs are measured in line with the

principle of correspondence, i.e. that items are framed

within the same target, action, context and time [73];

however, this is frequently not the case and may have

reduced measurement accuracy and increased error vari-

ance across these studies. It is also worth considering that

whilst the TPB may be a useful model for condom use for

MSM in that intention was found to be associated with

behaviour, more recent models have been put forth to try

and close the intention behaviour gap that may be relevant

Table 1 Effect sizes of the

relationships between TPB

variables

k r? (95 % CI) p value I2 Q

Attitude-intention 7 0.426 (0.255–0.570) \0.0001 85.47 41.30

SN-intention 7 0.344 (0.189–0.482) \0.0001 80.34 30.52

PBC-intention 6 0.523 (0.380–0.641) \0.0001 82.23 28.13

PBC-behaviour 6 0.268 (0.111–0.411) \0.0001 69.66 16.48

Intention-

behaviour

8 0.376 (0.244–0.494) \0.0001 60.58 17.76

k = number of unique datasets

r? = weighted correlation coefficient

I2 = percentage of total variation due to heterogeneity

Q = between study heterogeneity expressed as a v2

* p\ 0.0001

Table 2 Analysis of moderation of the intention-behaviour rela-

tionship by retrospective versus prospective behavioural assessment

k Q p value

PBC-behaviour 6 1.15 0.28

Intention-behaviour 8 0.27 0.60

k = number of unique datasets

Q = between study heterogeneity expressed as a v2

Fig. 2 Meta-analytic path

analysis with estimated

standardised regression weights

for TPB relationships
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to consider in this context. For example, the TPB has been

extended into what is now called the integrative behaviour

model [74], whereby the effectiveness of intention to be

associated with behaviour is influenced by necessary skills

for behavioural performance and potential environmental

constraints on behaviour. In addition, stage models such as

the health action process approach [75, 76] try to account

for the temporal processes necessary for initiating and

maintaining behaviour change, and propose that in addition

to intention, behaviour is determined by self-regulatory

processes, perceived self-efficacy, and planning.

These findings are consistent with the Albarracin et al.

[28] review which included studies from among diverse

populations (e.g., college students, injecting drug users,

females, MSM), while we only utilised data taken from

MSM populations. Different populations are subject to

different biological, social, economic and cultural influ-

ences, which are hypothesised to be mediated by the TPB

variables [29, 77]. Despite the apparent differences

between the diverse populations included by Albarracin

et al. [28], our meta-analysis, specific to MSM, yielded

similar results. This suggests consistency in the TPB’s

ability to explain condom use among a wide variety of

populations, including MSM.

The second aim of the current meta-analysis was to

assess whether the behavioural measure used (cross-sec-

tional or prospective) moderated the relationship between

intention and behaviour. The limited predictive validity of

the TPB has been criticised as a weakness of the model

[20] and studies frequently fail to assess behaviour

prospectively. Similarly, weaker relationships have typi-

cally been found for retrospective health behavioural

measures when compared to prospective measures [25].

However, within the current review, that all included

datasets tested the whole TPB model including actual

behaviour, and six of the eight included data sets measured

behaviour prospectively, shows reasonable methodological

strengths among the majority of these studies. This sug-

gests that even when condom use behaviour among MSM

is assessed longitudinally, that associations between the

TPB constructs remain robust, as seen in the moderate-

large effects sizes within this review.

Unexpectedly, our analysis did not suggest that the

nature of the behavioural measure used (retrospective or

prospective) moderated the relationship between intention

and behaviour. This was surprising given the evidence

suggesting that intentions are more strongly associated

with retrospective behavioural measures for a variety of

health behaviours including condom use [78–81]. In a

meta-analysis of only prospective studies of the extent to

which TPB can explain health behaviours, McEachan et al.

[25] found that category of behaviour being measured was

a significant moderator of the explanatory value of the

TPB. Notably, safer sex behaviours were relatively poorly

explained by the TPB when compared to other health

promoting behaviours such as physical activity and diet

behaviours.

Our review included two studies that utilised retro-

spective behavioural measures, which limits its comparison

with the McEachan et al. [25] review which solely used

prospective measures. However, the majority of the studies

within our meta-analysis utilised prospective behavioural

measures of safer sex and yet the TPB associations

remained robust.

Alike Albarracin et al. [28], McEachan et al. [25] also

aggregated data from studies taken from diverse popula-

tions. Again, it may be that the TPB better accounts for

condom use behaviour prospectively among MSM popu-

lations than it does for aggregated populations due to the

different biological, social, economic, medical and cultural

effects, which are mediated by the TPB [29, 77]. However,

the small number of data sets included in the current meta-

analysis results in issues of statistical power, and the

moderation analysis must be considered within this

limitation.

Limitations and Strengths

Due to the significant heterogeneity, the precision of the

meta-analytic effect sizes is reduced, and the results must

be considered with reference to this limitation. The small

number of datasets included in the study restricts the ability

to investigate moderators that may bear influence on the

TPB relationships.

Another limitation of this study is that of publication

bias. It is possible that all the studies that could have been

included were not, and that those that were included,

having been published were more likely to have positive

results [82], therefore influencing the outcome of the

completed analyses. Finally, as only studies published in

English were included, relevant research published in other

languages may have been missed.

The strength of this meta-analysis lies in the assessment

of the TPB as it applies to condom use behaviour among

MSM specifically. Instead of assessing the utility of the

TPB in predicting an extensive range of health behaviours

across broad and varied populations, this meta-analysis

assesses the TPB as it applies to a specific behaviour

among a specific population at heightened risk of HIV

infection. In addition, this meta-analysis is temporally

relevant to HIV-prevention and intervention as new

methods such as ART, PreP, and PEP enter this domain.
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Conclusion

The TPB has been successfully applied to a large range of

health behaviours, and the findings of this review suggest

that the TPB construct relationships are strong when

applied to condom use among MSM. However, the mod-

erate to high degree of heterogeneity in effect sizes across

studies suggests that moderators not included in this meta-

analysis influence the relationships between TPB variables.

In addition, this review does not provide insight into the

potential for success of TPB-based interventions to pro-

mote condom use among MSM. The small number of

studies available for meta-analysis means that meaningful

moderation analyses are difficult to complete, and provides

a strong rationale for further predictive studies of the TPB

among MSM populations. In conclusion, the results of this

suggest that the TPB is a helpful model with which to

better understand the processes involved in condom use

among MSM.

Acknowledgements Thanks are due to BJ Rye, Dirk Franssens,

John de Wit and Wolfgang Stroebe for providing information or data

for this meta-analysis.

Compliance with Ethical Standards

Conflict of Interest The authors have no sources of funding or

conflicts of interest to disclose.

References

1. Centers for Disease Control and Prevention. HIV in the United

States: at a glance 2013 [updated 3 December, 2013; cited 2014

24 February]. http://www.cdc.gov/hiv/statistics/basics/ataglance.

html].

2. European Centre for Disease Prevention and Control/WHO

Regional Office for Europe. HIV/AIDS surveillance in Europe

2012. Stockholm: European Centre for Disease Prevention and

Control, 2013.

3. The Kirby Institute. HIV, viral hepatitis and sexually transmis-

sible infections in Australia annual surveillance report. 2013. The

Kirby Institute, The University of New South Wales, Sydney

2052.

4. Prejean J, Song R, Hernandez A, Ziebell R, Green T, Walker F,

et al. Estimated HIV incidence in the United States, 2006–2009.

PLoS ONE. 2011;6:e17502.

5. Centers for Disease Control and Prevention. HIV Surveillance

Report, 2013 2015 [updated July 9 2015; cited 2015 July 10].

http://www.cdc.gov/hiv/library/reports/surveillance/.

6. Sullivan PS, Jones JS, Baral SD. The global north: HIV epi-

demiology in high-income countries. Curr Opin HIV AIDS.

2014;9(2):199–205.

7. Beyrer C, Baral S, van Griensven F, Goodreau S, Chariyalertsak S,

Wirtz A, Brookmeyer R. Global epidemiology of HIV infection in

men who have sex with men. Lancet. 2012;380(9839):367–77.

8. De Wit J, Adam P. Revolution or evolution? What can approa-

ches based on the use of antiretroviral drugs contribute to HIV

prevention in gay communities in high-income countries. In:

Eaton LA, Kalichman SC, editors. Biomedical advances in HIV

prevention. TBA. New York: Springer; 2014.

9. World Health Organisation. HIV/AIDS: Key Facts 2014 [updated

October 2013; cited 2014 20 February]. http://www.who.int/

mediacentre/factsheets/fs360/en/.

10. Bruce D, Harper GW, Suleta K. Sexual risk behavior and risk

reduction beliefs among HIV-positive young men who have sex

with men. AIDS Behav. 2013;17(4):1515–23.

11. Grov C. HIV risk and substance use in men who have sex with

men surveyed in bathhouses, bars/clubs, and on Craigslist.org:

venue of recruitment matters. AIDS Behav. 2012;16(4):807–17.

12. Grov C, Rendina HJ, Ventuneac A, Parsons JT. HIV risk in group

sexual encounters: an event-level analysis from a national online

survey of MSM in the US. J Sex Med. 2013;10(9):2285–94.

13. Rosenberger JG, Reece M, Schick V, Herbenick D, Novak DS,

Van Der Pol B, et al. Condom use during most recent anal

intercourse event among a US sample of men who have sex with

men. J Sex Med. 2012;9(4):1037–47.

14. Kalichman SC, Eaton L, Cain D, Cherry C, Fuhrel A, Kaufman

M, et al. Changes in HIV treatment beliefs and sexual risk

behaviors among gay and bisexual men, 1997–2005. Health

Psychol. 2007;26(5):650–6.

15. Zablotska IB, Prestage G, Middleton M, Wilson D, Grulich AE.

Contemporary HIV diagnoses trends in Australia can be predicted

by trends in unprotected anal intercourse among gay men. AIDS.

2010;24(12):1955–8.

16. Osmond DH, Pollack LM, Paul JP, Catania JA. Changes in

prevalence of HIV infection and sexual risk behavior in men who

have sex with men in San Francisco: 1997–2002. Am J Public

Health. 2007;97(9):1677–83.

17. Herbst JH, Sherba RT, Crepaz N, DeLuca JB, Zohrabyan L, Stall

RD, et al. A meta-analytic review of HIV behavioral interven-

tions for reducing sexual risk behavior of men who have sex with

men. J Acquir Immune Defic Syndr. 2005;39(2):228–41.

18. Turchik JA, Gidycz CA. Exploring the intention-behavior rela-

tionship in the prediction of sexual risk behaviors: can it be

strengthened? J Sex Res. 2012;49(1):50–60.

19. Albarracin D, Durantini M, Earl A. Empirical and theoretical

conclusions of an analysis of outcomes of HIV-prevention

interventions. Curr Dir Psychol Sci. 2006;15(2):73–8.

20. Sniehotta F, Presseau J, Araujo-Soares V. Time to retire the

theory of planned behaviour. Health Psychol Rev. 2014;8(1):1–7.

21. Armitage C, Conner M. Efficacy of the theory of planned beha-

viour: a meta-analytic review. Br J Soc Psychol. 2001;40:471–99.

22. Conner M, Sparks P. Theory of planned behaviour and health

behaviour. In: Conner M, Norman P, editors. Predicting health

behaviour. 2nd ed. Maidenhead: Open University Press; 2005.

p. 170–222.
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