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Abstract
Post-exposure prophylaxis (PEP) has been proposed as a strategy to prevent the acquisi-

tion of HIV infection after certain high-risk exposures, and treatment as prevention (TasP) is

also being advocated as a means to reduce sexual transmission of HIV. The aim of this

study was to investigate the prevalence of PEP and TasP awareness and their demo-

graphic, behavioral, and social correlates in Italy. We conducted a cross-sectional survey of

1,028 high-risk heterosexual men and women, 1,874 non-HIV positive MSM (men who

have sex with men), and 694 people living with HIV/AIDS (PLWHA). The majority of the par-

ticipants was aware of PEP and unaware of TasP. MSM were less knowledgeable about

PEP and TasP than were PLWHA and more knowledgeable about PEP and TasP than

were high-risk heterosexual participants. The variables most consistently associated with

PEP and TasP awareness were contact with HIV/AIDS organizations, HIV testing, and HIV

stigma. A positive relationship between unprotected sexual intercourse and PEP and TasP

awareness was found among high risk heterosexual participants, while this association was

not significant among MSM and PLWHA. Because PEP and TasP are currently recom-

mended, effective educational and dissemination strategies are needed to increase the

level of knowledge about PEP and TasP.

Introduction
The use of anti-HIV medications has greatly improved the lives of people living with HIV/
AIDS (PLWHA). More recently, much attention has been given to the use of anti-HIV medica-
tions as a strategy to prevent or control the spread of HIV infection in a number of ways. Anti-
HIV medications are being used for post-exposure prophylaxis or PEP [1, 2] and for their pre-
ventive effects when used as treatment, that is, the Treatment as Prevention (TasP) approach
[3]. PEP involves taking anti-HIV medications soon after exposure to reduce the chance of
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becoming HIV positive. TasP denotes HIV prevention methods that use anti-HIV medications
in PLWHA to reduce the likelihood of HIV infection.

Without getting into the argument of the effectiveness of PEP and TasP, these approaches
raise the question of whether their implementation is effective. Adherence to the medication is
required for efficacy for HIV prevention [4]. Indeed the question of how acceptable are anti-
HIV medications for the prevention of HIV transmission is essential to introduce and maintain
sustainable and effective biomedical prevention methods [5]. The acceptability of a biomedical
approach to HIV has been related to the idea that people need accurate information in order to
make rational choices about their sexual health [6]. Many theories of behavior change such as
the Information–Motivation–Behavioral Skills Model [7] and the Health Belief Model [8, 9]
suggest that knowledge plays a pivotal role in decision and behavior. Notwithstanding the
importance of knowledge about PEP and TasP, few published studies examine knowledge
about PEP and TasP, especially among non-US populations [10]. The available evidence sug-
gests that knowledge about PEP and TasP is limited. In a survey of HIV-uninfected gay/bisex-
ual men in California, 47% reported PEP awareness [11], while another study involving HIV-
negative homosexually active men in Sydney, Australia, reported that 54% of participants had
heard of PEP [12]. The awareness of PEP availability seems to increase over time: a survey
among Australian gay men revealed that the awareness of PEP increased from 23% in 2001 to
64% in 2010 [13]. PEP awareness seems to be less limited than awareness of pre-exposure pro-
phylaxis [14–16]. Pre-exposure prophylaxis is different from PEP and TasP since it involves
the use of antiretrovirals by HIV-negative before potential exposure to prevent infection.

Two reviews of the literature examining the acceptability of antiretrovirals for the preven-
tion of HIV revealed a lack of TasP research and that there has been far more acceptability
research on pre-exposure prophylaxis than TasP [5, 17]. Qualitative studies revealed limited
awareness of TasP [18, 19]. Among PLWHA not currently on treatment in Seattle, Washing-
ton, 18% believed that antiretroviral therapy decreases HIV transmission [20].

The first aim of the present study was to explore the knowledge about PEP and TasP in
Italy. HIV infection is a public health problem in Italy. A prevalence of about 125,000–130,000
PLWHA (including the undiagnosed HIV population) was estimated in Italy [21]. In 2014,
3,695 newly diagnosed HIV infections have been reported in Italy, resulting in an incidence of
6.1 per 100,000 residents. An increase of sexually acquired cases, especially among MSM (men
who have sex with men), has been registered in Italy. Heterosexual transmission is the most
commonly reported route of HIV transmission in Italy while MSM are disproportionately
affected by HIV/AIDS [22–24]. Because the literature on anti-HIV medications prevention
interventions focused largely on MSM [5, 17], to address this research gap, we included high-
risk heterosexual men and women. It is recognized that certain groups of people such as MSM
have been particularly affected by HIV, while heterosexual people have not. Because PEP rests
on the prescription of anti-HIV medications to uninfected persons at high risk of HIV acquisi-
tion, we focused on non-HIV positive heterosexual participants who reported at least one
unprotected sexual intercourse in the last 12 months with one or more casual partners.

The second aim of the study was to investigate the behavioral, demographic, and social cor-
relates of knowledge about PEP and TasP in Italy. Few studies have investigated the behavioral
and demographic correlates of knowledge about PEP but research on the behavioral and demo-
graphic correlates of TasP awareness is lacking. Knowledge about PEP was associated with
older age, gay/homosexual identity, and having had unprotected anal sex [11]. A previous
study suggested that gay community organizations contributed to an increase in knowledge
about PEP [13]. In the present study, we tested the hypothesis that the degree of contact with
HIV/AIDS organizations is associated with greater knowledge about PEP and TasP. In
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addition, we expected that HIV stigma is associated with less knowledge about PEP and TasP.
Research suggests that stigma poses a significant barrier to effective prophylaxis [25].

Given that knowledge about PEP and TasP is a necessary (although not sufficient) condition
for acceptability, the current study sought to elucidate the behavioral, demographic, and social
correlates of knowledge about PEP and TasP. Understanding the correlates of knowledge
about PEP and TasP is important to provide issue-specific and population specific
information.

Another aim of the current study was to investigate the relationship between knowledge
about PEP and TasP and frequency of unprotected sexual intercourse with casual partners.
Although unprotected sex is reduced among PLWHA on antiretroviral therapy [26], there is
evidence that the belief that receiving antiretroviral therapy protects against transmitting HIV
is associated with higher prevalence of unprotected sex [27]. Thus, we examined the relation-
ship between the knowledge about PEP and TasP and the frequency of unprotected sexual
intercourse with casual partners.

Materials and Methods

Participants and Procedures
The research has been conducted according to the principles expressed in the Declaration of
Helsinki. The study was approved by the ethics committee of the Department of Psychology of
the University of Bologna. Informed consent was obtained via our online system from all par-
ticipants. After introducing the goals of the study in details the participants were asked to tick
into a box if they agreed to continue and participate in the study. Participants' consent was
stored in secure server.

To collect data, a national, online survey was conducted in January-October 2014. Partici-
pants were eligible if they were at least 18 years old and able to complete the survey in Italian
language. Participants were recruited through e-mail lists, social network, and web-based com-
munities. Participants were informed that their participation was voluntary with no incentive
other than personal knowledge and contributing to general knowledge. Further details on par-
ticipant recruitment have been previously published [28, 29].

The sample included 6,781 (72.6%) non-HIV positive heterosexual people, 1,874 (20.0%)
non-HIV positive MSM (we considered MSMmen who had only male partners or men with
both male and female partners in the last 12 months), and 694 PLWHA (7.4%). To focus our
analysis on heterosexual persons at high risk of HIV acquisition, we restricted the analysis to
non-HIV positive heterosexual respondents who reported at least one unprotected sexual
intercourse in the last 12 months with casual partner (n = 1,028; high-risk heterosexual men
and women).

Measures
Questions assessing demographics, sexual behavior, sexual orientation, relationships, HIV test-
ing, and HIV status were drawn from existing research [30–32]. Sexual orientation was based
on gender of sex partners in the preceding 12 months. Unprotected sexual intercourse was
measured by asking participants whether and how often (on a four-point response scale, rang-
ing from never to always) they engaged in unprotected vaginal and anal sex with casual part-
ners during the past 12 months. An ordinal as well as a dichotomous variable (No unprotected
intercourse vs. Unprotected intercourse with casual partners) was constructed from the
responses. Participants were asked whether they and their steady partner (if applicable) have
ever been tested for HIV (answers: ‘yes/no’) and, if so, when and their most recent test result.
Participants that did not undergo HIV testing were classified as non-HIV positive (e.g.[33]).
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To assess knowledge of PEP and TasP, respondents were asked, 1) “Shortly after a potential
HIV exposure, does a medical treatment exist that could reduce the chance of becoming HIV-
positive?”; and 2) “Do you think that people who take medications for HIV are less likely to
give the infection to their sex partners if they have unprotected sex?” To determine participants'
level of contact with HIV/AIDS organizations, respondents were asked about how often they
had contact with HIV/AIDS organizations on a 5-point scale (1 = Never, 5 = Very often). We
measured stigmatizing attitudes toward PLWHA using a six-item scale [34]. Participants rated
each item on a 4-point scale (1 = Strongly disagree, 4 = Strongly agree). A single-factor structure
for this scale of stigmatizing attitudes was supported by the parallel analysis and Velicer's MAP
test [35]. The reliability of this scale of stigmatizing attitudes toward PLWHA was acceptable
(α = .68; ω = .75). Questionnaire items are reported in the file S1 Questionnaire.

Missing Data Analysis
Of the 13,873 people who visited the survey link, 12,441 agreed to participate in the study. The
final sample was 9,349 since 3,092 (25%) participants were excluded due to incomplete data.
We employed the usual procedure for testing missingness for independence (i.e., Little’s
MCAR test and separate variance t-tests). Analyses revealed that data were missing at random.
As recommended by Graham [36], the multiple imputation technique was used for handling
missing data.

Power Analysis
We used G�Power 3.1.9.2 [37, 38] and PASS 11.0.8 [39] to perform power analysis. Specifically,
we calculated the level of power achieved for each of the statistical analyses performed in the
present study. Alpha was set to be .05. A small-to-medium effect size was chosen. Sample sizes
were the numbers of non-HIV positive heterosexual people, non-HIV positive MSM, and
PLWHA. Based on results of power analysis, the sample sizes were sufficiently large since all
power levels were greater than .80.

Statistical Analysis
Before statistical analysis, we inspected manually the database for suspicious or duplicate
entries. We used SPSS 23 for analysis. The chosen level of statistical significance was p< .05.
Univariate differences were assessed with chi square tests, while logistic regression was used to
identify the predictors of knowledge about PEP and TasP.

Results
Demographic and behavioral characteristics are shown in Table 1. Each sample was diverse
with respect to gender, age, education, relationship status, HIV testing, and unprotected inter-
course with casual partners. Owing to the small sample size, transsexual participants were
excluded from the analysis. Among PLWHA, the majority of participants was men. PLWHA
were older and less educated than MSM and high-risk heterosexual participants.

Using McNemar’s test, we found that high-risk heterosexual participants (χ2(1) = 334.81,
p< .001), MSM (χ2(1) = 608.33, p< .001), and PLWHA (χ2(1) = 137.77, p< .001) were more
aware of PEP than TasP. The chi-square test showed that PLWHA had a greater knowledge
about PEP compared to MSM, who, in turn, were more aware of PEP than high-risk heterosex-
uals, χ2(2) = 42.491, p>.001. The same pattern of differences was found in the knowledge
about TasP, χ2(2) = 131.703, p>.001. Since there were demographic differences across the
three groups (i.e., PLWHA, High-risk heterosexuals, and MSM), we used the Cochran–
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Mantel–Haenszel Test which permits tests of association between awareness of PEP or TasP
and group membership while controlling for third variables. We included gender, age, and
level of education as controlling variables. Results showed that there was still an association
between group membership and awareness of PEP [χ2CMH(1) = 7.746, p = .005] or TasP
[χ2CMH(1) = 55.067, p> .001] after adjusting for gender, age, and level of education.

In multivariate logistic regression analysis (Table 2), being aware of PEP among PLWHA
was associated with higher level of education (OR = 1.99; 1.12–3.55) and more frequent contact
with HIV/AIDS organizations (OR = 1.37; CI = 1.07–1.75). Among high-risk heterosexual par-
ticipants, knowledge of PEP was associated with being younger (OR = 0.56; CI = 0.32–0.98),
and having had an HIV test in the last year (OR = 1.75; CI = 1.24–2.47). Among MSM, PEP
awareness was higher among those with younger age (OR = 0.47; CI = 0.28–0.78), previous
HIV testing (OR = 1.29; CI = 1.00–1.81), higher level of education (OR = 1.37; 1.04–1.81),
lower levels of HIV stigma (OR = 0.74; CI = 0.55–0.99), and more frequent contact with HIV/
AIDS organizations (OR = 1.32; CI = 1.16–1.50).

Table 3 shows the results of multivariate logistic regression analysis of variables associated
with TasP awareness. Among high-risk heterosexual participants, awareness of TasP was

Table 1. Samples Characteristics.

Variables PLWHA High-risk
heterosexuals

MSM Chi-Square Tests

% n % n % n

Gender 1255.89(2)*

Male 82.8a 414 46.5b 478 100c 1874

Female 16.8a 84 53.5b 549 — —

Transsexual 0.4 2 0 0 0 0

Age 318.57(6)*

18–29 15.0a 104 49.0b 486 39.7c 721

30–39 27.1a 188 30.0a 298 33.3a 604

40–49 32.1a 223 14.0b 139 20.1c 364

50 or older 20.6a 143 7.0b 69 6.9b 126

Education 80.75(4)*

Primary or secondary school 47.0a 235 26.2b 269 31.4c 588

Bachelor's degree 18.4a 92 24.0b 246 23.7b 443

Master's degree 34.6a 173 49.8b 511 44.9c 840

Italian citizenship 96.6 483 98.1 1006 97.7 1828 2.22(2)

In a relationship 46.3a,b 232 43.7b 447 51.8a 969 17.90(2)*

Sexual orientation

Heterosexual 17.2 68 100 1027 0 0

Gay 77.3 306 — — 100 1874

Lesbian 0.0 0 — — — —

Bisexual 5.56 22 — — 0 0

HIV testing in the last year 60.8a 422 29.0b 298 52.7c 988 213.96(2)*

Unprotected intercourse with
casual partners

56.1a 389 100b 1028 70.4c 1206 462.96(2)*

Knowledge about PEP 87.6a 608 75.5b 776 82.3c 1543 42.49(2)*

Knowledge about TasP 60.5a 420 32.8b 337 41.9c 785 131.70(2)*

* p >.001. Subscript letters indicate which pairs of columns (for a given row) are significantly different as the results of pairwise comparisons of column

proportions (Bonferroni correction was applied).

doi:10.1371/journal.pone.0157339.t001
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associated with more frequent contact with HIV/AIDS organizations (OR = 1.17; CI = 1.01–
1.35). Among MSM, knowledge of TasP was related to higher levels of education (OR = 1.33;
CI = 1.06–1.66), HIV testing in the last year (OR = 1.57; CI = 1.29–1.90), lower levels of HIV
stigma (OR = 0.56; CI = 0.42–0.74), and more frequent contact with HIV/AIDS organizations
(OR = 1.15; CI = 1.06–1.26). Among PLWHA awareness of TasP was associated with more fre-
quent contact with HIV/AIDS organizations (OR = 1.40; CI = 1.20–1.64), unprotected inter-
course with causal partner (OR = 1.58; CI = 1.07–2.33), and high level of education (OR = 1.73;
CI = 1.20–2.50). Subsequently, we added HIV serodiscordancy in our logistic regression analy-
sis to investigate whether PLWHA in HIV-serodiscordant couples were more aware of TasP
than PLWHA in HIV-seroconcordant couples. We did not find any difference in TasP aware-
ness between PLWHA in HIV-serodiscordant couples and PLWHA in HIV-seroconcordant
couples (OR = 0.80; CI = 0.45–1.41).

The Mann–Whitney test was used to compare the distributions of the frequency of unpro-
tected sexual intercourse with casual partner between participants who were knowledgeable
about PEP and TasP and those who were not. The frequency of unprotected sexual intercourse
of PLWHA who were knowledgeable about PEP did not differ significantly from those who
were not, U = 8394.00, z = −0.43, p = .966. Also, PLWHA who were knowledgeable about TasP
were not significantly more likely to engage in unprotected sexual intercourse than those who
were not, U = 20426.00, z = −0.74, p = .462. Among MSM, the frequency of unprotected sexual
intercourse was not related to the knowledge of PEP, U = 117966.50, z = −0.46, p = .647, and

Table 2. Factors associated with Awareness of PEP.

Predictors PLWHA High-risk
heterosexuals

MSM

AOR 95% CI AOR 95% CI AOR 95% CI

Female gender 1.63 (0.50–2.28) 0.95 (0.70–1.28) — —

Age

18–29

30–39 1.67 (0.80–3.49) 0.80 (0.57–1.13) 0.79 (0.58–1.06)

40–49 1.26 (0.63–2.52) 0.91 (0.58–1.43) 0.69 (0.49–0.96)

50 or older 1.59 (0.70–3.61) 0.56 (0.32–0.98) 0.51 (0.32–0.84)

Education

Primary/secondary school

Bachelor's degree 1.13 (0.61–2.11) 1.09 (0.72–1.66) 1.13 (0.81–1.57)

Master's degree 1.99 (1.12–3.55) 1.11 (0.78–1.59) 1.37 (1.04–1.81)

Italian citizenship 2.17 (0.68–6.94) 1.25 (0.47–3.30) 0.71 (0.29–1.73)

In a relationship 0.89 (0.53–1.49) 1.14 (0.85–1.52) 1.29 (0.99–1.70)

Sexual orientation

Heterosexual — — — —

Lesbian 1.20 (0.11–12.94) — — — —

Gay 1.30 (0.59–2.84) — — — —

Bisexual 0.96 (0.30–3.12) — — — —

HIV testing in the last year 0.66 (0.39–1.12) 1.75 (1.24–2.47) 1.29 (1.00–1.64)

Unprotected intercourse with casual partners 1.52 (0.86–2.69) — — 1.02 (0.74–1.40)

HIV stigma — — 0.88 (0.65–1.21) 0.74 (0.55–0.99)

Contact with HIV/AIDS organizations 1.37 (1.07–1.75) 1.07 (0.91–1.25) 1.32 (1.16–1.50)

Note. AOR = adjusted odds-ratio; 95% CI = 95% confidence interval.

doi:10.1371/journal.pone.0157339.t002
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TasP, U = 195831.00, z = −0.02, p = .987. However, among high-risk heterosexual participants,
the frequency of unprotected sexual intercourse was related to the awareness of PEP,
U = 88881.50, z = −2.22, p = .028, and TasP, U = 106625.00, z = −2.22, p = .028.

Discussion
In the present study, we explored knowledge about PEP and TasP and the behavioral, demo-
graphic, and social correlates. The current study demonstrated that knowledge of PEP and
TasP among Italian MSM, PLWHA, and high-risk heterosexual respondents was limited.
These findings are in line with earlier qualitative [18, 19] and quantitative [20] studies report-
ing limited awareness of TasP. However, TasP awareness among PLWHA was higher than that
reported in a previous study [20]. At the time of the study of Dombrowski, Harrington [20],
the most up-to-date guidelines suggested that some PLWHAmight consider starting antiretro-
viral therapy early, in part, to prevent HIV transmission. Therefore, the diffusion of new infor-
mation may explain the difference in awareness between the present study and the study of
Dombrowski, Harrington [20] However, that the diffusion of new knowledge takes time is not
a sufficient explanation for our findings of modest TasP awareness because this study was con-
ducted in 2014. A strong focus on providing accurate and up-to-date information is needed.
An opportunity for the delivery of health-related information is the use of media-based sexual-
health interventions [40, 41]. According to Nodin, Carballo-Dieguez [15], social marketing
approaches can successfully make use of analogies provided by the targets. For instance, PEP

Table 3. Factors associated with Awareness of TasP.

Predictors PLWHA High-risk
heterosexuals

MSM

AOR 95% CI AOR 95% CI AOR 95% CI

Female gender 1.34 (0.76–2.37) 0.73 (0.50–1.04) — —

Age

18–29

30–39 1.18 (0.71–1.97) 0.97 (0.70–1.33) 1.17 (0.93–1.47)

40–49 0.90 (0.54–1.49) 1.41 (0.95–2.10) 1.00 (0.76–1.31)

50 or older 1.87 (0.48–1.58) 0.78 (0.44–1.40) 0.82 (0.55–1.23)

Education

Primary/secondary school

Bachelor's degree 1.25 (0.80–1.94) 1.14 (0.77–1.68) 1.11 (0.85–1.45)

Master's degree 1.73 (1.20–2.50) 1.00 (0.72–1.40) 1.33 (1.06–1.66)

Italian citizenship 1.50 (0.58–3.61) 1.11 (0.42–2.94) 0.71 (0.38–1.32)

In a relationship 1.34 (0.94–1.91) 1.02 (0.78–1.33) 0.85 (0.69–1.05)

Sexual orientation

Heterosexual — — — —

Lesbian 0.96 (0.18–5.21) — — — —

Gay 1.04 (0.56–1.94) — — — —

Bisexual 0.96 (0.41–2.22) — — — —

HIV testing in the last year 0.96 (0.68–1.35) 1.27 (0.95–1.69) 1.57 (1.29–1.90)

Unprotected intercourse with casual partners 1.58 (1.07–2.33) — — 1.02 (0.80–1.29)

HIV stigma — — 0.88 (0.65–1.19) 0.56 (0.42–0.74)

Contact with HIV/AIDS organizations 1.40 (1.20–1.64) 1.17 (1.01–1.34) 1.15 (1.06–1.26)

Note. AOR = adjusted odds-ratio; 95% CI = 95% confidence interval.

doi:10.1371/journal.pone.0157339.t003
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can be associated with the concept of emergency contraception or TasP with the contraceptive
pill.

Knowledge about PEP was higher than knowledge about TasP across the three samples. Sim-
ply put, the majority of the participants was aware of PEP and unaware of TasP. The only excep-
tion was that the majority of PLWHAwas aware of TasP. Knowledge of PEP and TasP may
reflect general media exposure. In a previous study [15], exposure to media (e.g., televisions series,
articles from newspapers or the Internet) played an important role in the case of PEP knowledge.

We found that PLWHA were more knowledgeable about PEP and TasP than MSM. A pre-
vious study provided evidence that HIV-negative people are more skeptical about HIV treat-
ments’ efficacy in reducing the likelihood of HIV transmission compared to PLWHA [42]. On
the one hand, PLWHA would have more intimate knowledge of HIV treatments including
their preventative effects. On the other hand, it is perhaps easier to accept the idea that some-
one might be HIV-infected but not infectious when attributed to oneself than to others. In this
way, unprotected sexual behaviors may respond to the needs for ‘normalized’ social identity
and relationships that are threatened by the stigma of HIV infection [19, 43]. In addition, we
found that high-risk heterosexual participants were less knowledgeable of PEP and TasP com-
pared to MSM and PLWHA. It is well-known that AIDS as a disease was publicly conceptual-
ized as a ‘gay plague’. This view may have allowed heterosexual people to distance themselves
from feeling vulnerable to HIV infection and AIDS as a disease. As a result, heterosexual people
may be less informed about HIV/AIDS including the effects of HIV treatments.

The variable most consistently associated with PEP and TasP awareness was contact with
HIV/AIDS organizations. Contact with HIV/AIDS organizations may provide opportunities to
receive information and discuss issues about HIV/AIDS. Among MSM and high-risk hetero-
sexual participants, HIV testing was associated with higher levels of knowledge. The role of
HIV testing may be explained by a greater concern for one’s risk of contracting HIV and famil-
iarity with healthcare services. Among MSM and high-risk heterosexual participants, PEP
awareness was associated with younger age. Younger people may be more interested in up-to-
date information. In addition, there may be a generational difference in howMSM and high-
risk heterosexual people access, receive, and share sexual health information. New digital
media (e.g., the Internet, text messaging, and social networking sites) have expanded the
options for accessing, receiving, sharing, and disseminating sexual health information, espe-
cially for youth [44, 45]. The growth of information and communication technologies in West-
ern countries lead to generational differences in the adoption and use of new media [46].

HIV stigma also played a role in PEP and TasP awareness among MSM, but not among high-
risk heterosexual people. We note that gay men have been blamed for the disease since the begin-
ning of the diffusion of AIDS when it was initially considered a gay-related immune deficiency.
Therefore, HIV stigma can be perceived more as a threat for social identity amongMSM than
high-risk heterosexual people. The influence of HIV stigma on misinformation about HIV [47]
may be higher among people who perceive their identity as more threatened. Since stigma exists
amongMSM [48], the negative impact of HIV stigma on PEP and TasP awareness among MSM
may be explained by social isolation and a lack of supportive networks.

It is interesting to note that PLWHA in HIV-serodiscordant couples reported similar levels
of awareness of TasP compared to PLWHA in HIV-seroconcordant couples. Public health
efforts should ensure that PLWHA, especially those living in HIV-serodiscordant couples and
less educated, have information about TasP. A previous study revealed that the majority of
PLWHA expressed interest in starting HIV treatments specifically to reduce the risk of trans-
mitting HIV to sexual partners [20].

Knowledge of PEP and TasP was not associated with an increase in risk-taking behavior
among MSM and PLWHA. Although a previous study provided evidence that knowledge
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about PEP is associated with having had unprotected anal sex [11], in this study we demon-
strated that knowledge of PEP does not automatically translate into risk-taking behavior.
Knowledge of PEP and TasP does not necessarily provide a rationalization for engaging unpro-
tected sex [49, 50]. However, among high-risk heterosexual participants, knowledge about PEP
and TasP was associated with engaging in unprotected sexual intercourse. Since high-risk het-
erosexual participants had a poorer knowledge of PEP and TasP compared to MSM and
PLWHA, we hypothesize that the association between risk-taking behavior and PEP and TasP
awareness among high-risk heterosexual participants may be explained by HIV infectiousness
beliefs, that is, the idea that HIV medications reduce the infectiousness of PLWHA [51]. Such
beliefs were reported prior to the TasP era and may reflect misconceptions and optimistic
biases rather than accurate knowledge among high-risk heterosexual participants. Taken
together, the findings concerning the relationship between risk-taking behavior and PEP and
TasP awareness across the three groups (i.e., PLWHA, High-risk heterosexuals, and MSM)
suggest that knowledge about PEP and TasP is unlikely to explain high-risk sexual behavior
[52]. In addition, there is also debate about whether HIV infectiousness beliefs is the cause or
the consequence of high-risk sexual behavior as a post-hoc justification or rationalization for
unprotected sex [49, 50]. Regardless of this debate, we would like to highlight the importance
of providing sexual risk reduction counseling along with education on the preventive effects of
anti-HIV medications.

Some research limitations should be acknowledged. First, our study employed a cross-sec-
tional design and causal inferences cannot be made. Second, the role of participant self-selec-
tion should be taken into account, meaning that those most interested in the issue of HIV/
AIDS were most likely to volunteer. Compared to the Italian adult population [53], the study
sample included a higher proportion of men, younger adults, people with higher education lev-
els, and MSM. The participants who responded to adverts to take part in the study may repre-
sent individuals that are more informed about HIV/AIDS topics. Nonetheless, the
characteristics of MSM and PLWHA participants are similar to samples of Italian MSM and
PLWHA [30, 32]. For example, previous studies showed that PLWHA in Italy are predomi-
nantly male and a continued ageing of this population has been registered [24, 54]. We note
that in the present study differences across the three groups (i.e., PLWHA, High-risk hetero-
sexuals, and MSM) were investigated adjusting for demographic variables.

In conclusion, to our knowledge, this is the first study to report on the prevalence of PEP
and TasP awareness and on the demographic, behavioral, and social correlates associated
with PEP and TasP awareness among Italian MSM, PLWHA, and high-risk heterosexual
participants. Despite guidelines for PEP use and TasP, we found limited knowledge of PEP
and TasP. Given low overall awareness, educational initiatives are needed and particular
attention should be paid to disseminating information to high-risk heterosexual people.
Contact with HIV/AIDS HIV/AIDS organizations appeared to play a significant role in
increasing knowledge of PEP and TasP. Also, voluntary HIV counseling and testing services
can be useful for disseminating information, given the correlation between HIV testing and
PEP use and TasP awareness. The present study has also documented a positive relation-
ship between unprotected sexual intercourse and PEP and TasP awareness among high-risk
heterosexual participants, while this association was not significant among MSM and
PLWHA.

Supporting Information
S1 Questionnaire. Questionnaire items.
(DOCX)

PEP and TasP Awareness among Italian People

PLOS ONE | DOI:10.1371/journal.pone.0157339 June 13, 2016 9 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0157339.s001


Acknowledgments
We thank professor Jonathan Hopkin for his useful comments and advice on the revision of
our manuscript.

Author Contributions
Conceived and designed the experiments: GP BZ LP DS PP LC ACMO. Performed the experi-
ments: GP BZ LP DS PP LC ACMO. Analyzed the data: GP. Contributed reagents/materials/
analysis tools: GP BZ LP DS PP LC ACMO. Wrote the paper: GP.

References
1. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Antiretroviral prophylaxis for

HIV prevention in heterosexual men and women. The New England journal of medicine. 2012; 367
(5):399–410. doi: 10.1056/nejmoa1108524 PMID: 22784037

2. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure chemoprophy-
laxis for HIV prevention in men who have sex with men. The New England journal of medicine. 2010;
363(27):2587–99. doi: 10.1056/nejmoa1011205 PMID: 21091279

3. Cohen J. HIV Treatment as Prevention. Science. 2011; 334(6063):1628. doi: 10.1126/science.334.
6063.1628 PMID: 22194547

4. Baeten JM, Grant R. Use of antiretrovirals for HIV prevention: What do we know and what don’t we
know? Curr HIV/AIDS Rep. 2013; 10(2):142–51. doi: 10.1007/s11904-013-0157-9 PMID: 23494772

5. Young I, McDaid L. How acceptable are antiretrovirals for the prevention of sexually transmitted HIV?:
A review of research on the acceptability of oral pre-exposure prophylaxis and treatment as prevention.
AIDS Behav. 2014; 18(2):195–216. doi: 10.1007/s10461-013-0560-7 PMID: 23897125

6. Golub SA, Operario D, Gorbach PM. Pre-exposure prophylaxis state of the science: Empirical analo-
gies for research and implementation. Curr HIV/AIDS Rep. 2010; 7(4):201–9. doi: 10.1007/s11904-
010-0057-1 PMID: 20809218

7. Fisher JD, Fisher WA. Changing AIDS-risk behavior. Psychol Bull. 1992; 111(3):455–74. PMID:
1594721

8. Becker MH. The Health Belief Model and personal health behavior. Health Educ Monogr. 1974; 2:324–
473.

9. Rosenstock IM. What research in motivation suggests for public health. Am J Public Health. 1960; 50.
doi: 10.2105/AJPH.50.3_Pt_1.295

10. Galea JT, Kinsler JJ, Salazar X, Lee SJ, Giron M, Sayles JN, et al. Acceptability of pre-exposure pro-
phylaxis as an HIV prevention strategy: barriers and facilitators to pre-exposure prophylaxis uptake
among at-risk Peruvian populations. Int J STD AIDS. 2011; 22(5):256–62. doi: 10.1258/ijsa.2009.
009255 PMID: 21571973

11. Liu AY, Kittredge PV, Vittinghoff E, Raymond HF, Ahrens K, Matheson T, et al. Limited knowledge and
use of HIV post- and pre-exposure prophylaxis among gay and bisexual men. J Acquir Immune Defic
Syndr. 2008; 47(2):241–7. PMID: 18340656

12. Poynten IM, Jin F, Prestage GP, Kaldor JM, Imrie J, Grulich AE. Attitudes towards new HIV biomedical
prevention technologies among a cohort of HIV-negative gay men in Sydney, Australia. HIV Med.
2010; 11(4):282–8. doi: 10.1111/j.1468-1293.2009.00777.x PMID: 20015220

13. Zablotska IB, Prestage G, Holt M, Poynten M, deWit J, Guy R, et al. Australian gay men who have
taken nonoccupational postexposure prophylaxis for HIV are in need of effective HIV prevention meth-
ods. J Acquir Immune Defic Syndr. 2011; 58(4):424–8. doi: 10.1097/QAI.0b013e318230e885 PMID:
21857349

14. Mimiaga MJ, Case P, Johnson CV, Safren SA, Mayer KH. Preexposure antiretroviral prophylaxis atti-
tudes in high-risk Boston area men who report having sex with men: limited knowledge and experience
but potential for increased utilization after education. J Acquir Immune Defic Syndr. 2009; 50(1):77–83.
doi: 10.1097/QAI.0b013e31818d5a27 PMID: 19295337

15. Nodin N, Carballo-Dieguez A, Ventuneac AM, Balan IC, Remien R. Knowledge and acceptability of
alternative HIV prevention bio-medical products among MSMwho bareback. AIDS Care. 2008; 20
(1):106–15. doi: 10.1080/09540120701449096 PMID: 18278621

16. Krakower DS, Mimiaga MJ, Rosenberger JG, Novak DS, Mitty JA, White JM, et al. Limited awareness
and low immediate uptake of pre-exposure prophylaxis among men who have sex with men using an

PEP and TasP Awareness among Italian People

PLOS ONE | DOI:10.1371/journal.pone.0157339 June 13, 2016 10 / 12

http://dx.doi.org/10.1056/nejmoa1108524
http://www.ncbi.nlm.nih.gov/pubmed/22784037
http://dx.doi.org/10.1056/nejmoa1011205
http://www.ncbi.nlm.nih.gov/pubmed/21091279
http://dx.doi.org/10.1126/science.334.6063.1628
http://dx.doi.org/10.1126/science.334.6063.1628
http://www.ncbi.nlm.nih.gov/pubmed/22194547
http://dx.doi.org/10.1007/s11904-013-0157-9
http://www.ncbi.nlm.nih.gov/pubmed/23494772
http://dx.doi.org/10.1007/s10461-013-0560-7
http://www.ncbi.nlm.nih.gov/pubmed/23897125
http://dx.doi.org/10.1007/s11904-010-0057-1
http://dx.doi.org/10.1007/s11904-010-0057-1
http://www.ncbi.nlm.nih.gov/pubmed/20809218
http://www.ncbi.nlm.nih.gov/pubmed/1594721
http://dx.doi.org/10.2105/AJPH.50.3_Pt_1.295
http://dx.doi.org/10.1258/ijsa.2009.009255
http://dx.doi.org/10.1258/ijsa.2009.009255
http://www.ncbi.nlm.nih.gov/pubmed/21571973
http://www.ncbi.nlm.nih.gov/pubmed/18340656
http://dx.doi.org/10.1111/j.1468-1293.2009.00777.x
http://www.ncbi.nlm.nih.gov/pubmed/20015220
http://dx.doi.org/10.1097/QAI.0b013e318230e885
http://www.ncbi.nlm.nih.gov/pubmed/21857349
http://dx.doi.org/10.1097/QAI.0b013e31818d5a27
http://www.ncbi.nlm.nih.gov/pubmed/19295337
http://dx.doi.org/10.1080/09540120701449096
http://www.ncbi.nlm.nih.gov/pubmed/18278621


internet social networking site. PLoS ONE. 2012; 7(3):e33119. doi: 10.1371/journal.pone.0033119
PMID: 22470438

17. Holt M. HIV pre-exposure prophylaxis and treatment as prevention: A review of awareness and accept-
ability among men who have sex with men in the Asia-Pacific region and the Americas. Sex Health.
2014; 11(2):166–70. doi: 10.1071/sh13060 PMID: 23866853

18. Young I, Li J, McDaid L. Awareness and willingness to use HIV pre-exposure prophylaxis amongst gay
and bisexual men in Scotland: Implications for biomedical HIV prevention. PLoS ONE. 2013; 8(5):
e64038. doi: 10.1371/journal.pone.0064038 PMID: 23691143

19. Persson A. Reflections on the Swiss Consensus Statement in the context of qualitative interviews with
heterosexuals living with HIV. AIDS Care. 2010; 22(12):1487–92. doi: 10.1080/09540121.2010.
482122 PMID: 20845111

20. Dombrowski JC, Harrington RD, Fleming M, Golden MR. Letter to the Editor: Treatment as prevention:
are HIV clinic patients interested in starting antiretroviral therapy to decrease HIV transmission? AIDS
Patient Care STDS. 2010; 24(12):747–50. doi: 10.1089/apc.2010.0198 PMID: 21091230

21. Mammone A, Pezzotti P, Regine V, Camoni L, Puro V, Ippolito G, et al. Howmany people are living
with undiagnosed HIV infection? An estimate for Italy, based on surveillance data. AIDS. 2016; 30
(7):1131–6. doi: 10.1097/qad.0000000000001034 PMID: 26807973

22. European Centre for Disease Prevention and Control, WHO Regional Office for Europe. HIV/AIDS sur-
veillance in Europe 2014. Stockholm: ECDC, 2015.

23. Camoni L, Boros S, Regine V, Santaquilani M, Ferri M, Pugliese L, et al. Aggiornamento delle nuove
diagnosi di infezione da HIV e dei casi di AIDS in Italia al 31 dicembre 2014. Notiziario dell'Istituto
Superiore di Sanità. 2015; 28(9):3–47.

24. Camoni L, Regine V, Stanecki K, Salfa MC, Raimondo M, Suligoi B. Estimates of the number of people
living with HIV in Italy. BioMed research international. 2014; 2014:209619. doi: 10.1155/2014/209619
PMID: 25136562

25. Mahajan AP, Sayles JN, Patel VA, Remien RH, Sawires SR, Ortiz DJ, et al. Stigma in the HIV/AIDS epi-
demic: A review of the literature and recommendations for the way forward. AIDS. 2008; 22 Suppl 2:
S67–79. doi: 10.1097/01.aids.0000327438.13291.62 PMID: 18641472

26. Doyle JS, Degenhardt L, Pedrana AE, McBryde ES, Guy RJ, Stoove MA, et al. Effects of HIV antiretro-
viral therapy on sexual and injecting risk-taking behavior: a systematic review and meta-analysis. Clin
Infect Dis. 2014; 59(10):1483–94. doi: 10.1093/cid/ciu602 PMID: 25091305

27. Crepaz N, Hart TA, Marks G. Highly active antiretroviral therapy and sexual risk behavior: A meta-ana-
lytic review. JAMA. 2004; 292(2):224–36. doi: 10.1001/jama.292.2.224 PMID: 15249572

28. Prati G, Zani B, Pietrantoni L, Scudiero D, Perone P, Cosmaro L, et al. The role of knowing someone liv-
ing with HIV/AIDS and HIV disclosure in the HIV stigma framework: A Bayesian mediation analysis.
Qual Quant. 2016; 50(2):637–51. doi: 10.1007/s11135-015-0168-2

29. Prati G, Zani B, Pietrantoni L, Scudiero D, Perone P, Cosmaro L, et al. Psychometric properties of a
new HIV/AIDS knowledge measure for adults. Social Work in Public Health. 2016; 30(1):30–42. doi:
10.1080/19371918.2015.1087911

30. Prati G, Breveglieri M, Lelleri R, Furegato M, Gios L, Pietrantoni L. Psychosocial correlates of HIV test-
ing among men who have sex with men in Italy: A cross-sectional study. Int J STD AIDS. 2013; 25:496–
503. doi: 10.1177/0956462413515193 PMID: 24352132

31. Prati G, Mazzoni D, Zani B. Psychosocial predictors and HIV-related behaviors of old adults versus late
middle-aged and younger adults. J Aging Health. 2015; 27(1):123–39. doi: 10.1177/
0898264314538664 PMID: 24951367

32. Prati G, Pietrantoni L. HIV-stigma and self-reported health status among HIV-positive MSM: The mod-
erating role of coping self-efficacy. International Journal of Sexual Health. 2015. doi: 10.1080/
19317611.2015.1068903

33. Lauby J, Millett G, LaPollo A, Bond L, Murrill C, Marks G. Sexual risk behaviors of HIV-positive, HIV-
negative, and serostatus-unknown black men who have sex with men and women. Arch Sex Behav.
2008; 37(5):708–19. doi: 10.1007/s10508-008-9365-6 PMID: 18521734

34. Prati G. Pratiche positive. Interventi di contrasto alla discriminazione e all’esclusione in ambito sociosa-
nitario dei pazienti LGBT con infezione da HIV [Positive practices. Interventions to reduce HIV-related
stigma and discrimination in LGBT people with HIVAIDS in health care]. Bologna (Italy): Arcigay;
2013.

35. O'Connor BP. SPSS and SAS programs for determining the number of components using parallel anal-
ysis and Velicer's MAP test. Behavior Research Methods Instruments & Computers. 2000; 32(3):396–
402. doi: 10.3758/bf03200807

PEP and TasP Awareness among Italian People

PLOS ONE | DOI:10.1371/journal.pone.0157339 June 13, 2016 11 / 12

http://dx.doi.org/10.1371/journal.pone.0033119
http://www.ncbi.nlm.nih.gov/pubmed/22470438
http://dx.doi.org/10.1071/sh13060
http://www.ncbi.nlm.nih.gov/pubmed/23866853
http://dx.doi.org/10.1371/journal.pone.0064038
http://www.ncbi.nlm.nih.gov/pubmed/23691143
http://dx.doi.org/10.1080/09540121.2010.482122
http://dx.doi.org/10.1080/09540121.2010.482122
http://www.ncbi.nlm.nih.gov/pubmed/20845111
http://dx.doi.org/10.1089/apc.2010.0198
http://www.ncbi.nlm.nih.gov/pubmed/21091230
http://dx.doi.org/10.1097/qad.0000000000001034
http://www.ncbi.nlm.nih.gov/pubmed/26807973
http://dx.doi.org/10.1155/2014/209619
http://www.ncbi.nlm.nih.gov/pubmed/25136562
http://dx.doi.org/10.1097/01.aids.0000327438.13291.62
http://www.ncbi.nlm.nih.gov/pubmed/18641472
http://dx.doi.org/10.1093/cid/ciu602
http://www.ncbi.nlm.nih.gov/pubmed/25091305
http://dx.doi.org/10.1001/jama.292.2.224
http://www.ncbi.nlm.nih.gov/pubmed/15249572
http://dx.doi.org/10.1007/s11135-015-0168-2
http://dx.doi.org/10.1080/19371918.2015.1087911
http://dx.doi.org/10.1177/0956462413515193
http://www.ncbi.nlm.nih.gov/pubmed/24352132
http://dx.doi.org/10.1177/0898264314538664
http://dx.doi.org/10.1177/0898264314538664
http://www.ncbi.nlm.nih.gov/pubmed/24951367
http://dx.doi.org/10.1080/19317611.2015.1068903
http://dx.doi.org/10.1080/19317611.2015.1068903
http://dx.doi.org/10.1007/s10508-008-9365-6
http://www.ncbi.nlm.nih.gov/pubmed/18521734
http://dx.doi.org/10.3758/bf03200807


36. Graham JW. Missing data analysis: Making it work in the real world. Annu Rev Psychol. 2009; 60
(1):549–76. doi: 10.1146/annurev.psych.58.110405.085530

37. Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power analyses using G*Power 3.1: Tests for cor-
relation and regression analyses. Behav Res Methods. 2009; 41(4):1149–60. doi: 10.3758/brm.41.4.
1149 PMID: 19897823

38. Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: A flexible statistical power analysis program for
the social, behavioral, and biomedical sciences. Behav Res Methods. 2007; 39(2):175–91. doi: 10.
3758/bf03193146 PMID: 17695343

39. Hintze J. PASS 11. Kaysville, Utah, USA: NCSS, LLC; 2011.

40. Swanton R, Allom V, Mullan B. A meta-analysis of the effect of new-media interventions on sexual-
health behaviours. Sex Transm Infect. 2015; 91(1):14–20. doi: 10.1136/sextrans-2014-051743 PMID:
25433051

41. Delgado HM, Austin SB. Can media promote responsible sexual behaviors among adolescents and
young adults? Curr Opin Pediatr. 2007; 19(4):405–10. doi: 10.1097/MOP.0b013e32823ed008 PMID:
17630603

42. Holt M, Murphy D, Callander D, Ellard J, Rosengarten M, Kippax S, et al. HIV-negative and HIV-positive
gay men's attitudes to medicines, HIV treatments and antiretroviral-based prevention. AIDS Behav.
2013; 17(6):2156–61. doi: 10.1007/s10461-012-0313-z PMID: 23001412

43. McDonald K. 'The old-fashioned way': conception and sex in serodiscordant relationships after ART.
Cult Health Sex. 2011; 13(10):1119–33. doi: 10.1080/13691058.2011.607242 PMID: 21916671

44. Jones K, Eathington P, Baldwin K, Sipsma H. The impact of health education transmitted via social
media or text messaging on adolescent and young adult risky sexual behavior: a systematic review of
the literature. Sex Transm Dis. 2014; 41(7):413–9. doi: 10.1097/olq.0000000000000146 PMID:
24922099

45. Guse K, Levine D, Martins S, Lira A, Gaarde J, Westmorland W, et al. Interventions using new digital
media to improve adolescent sexual health: a systematic review. J Adolesc Health. 2012; 51(6):535–
43. doi: 10.1016/j.jadohealth.2012.03.014 PMID: 23174462

46. Tapscott D. Growing up digital: The rise of the Net Generation. New York, NY: McGraw-Hill; 2008.

47. Herek GM, Capitanio JP, Widaman KF. HIV-related stigma and knowledge in the United States: preva-
lence and trends, 1991–1999. Am J Public Health. 2002; 92(3):371–7. PMID: 11867313

48. Courtenay-Quirk C, Wolitski RJ, Parsons JT, Gomez CA. Is HIV/AIDS stigma dividing the gay commu-
nity? Perceptions of HIV-positive men who have sex with men. AIDS Educ Prev. 2006; 18(1):56–67.
doi: 10.1521/aeap.2006.18.1.56 PMID: 16539576

49. Elford J. Changing patterns of sexual behaviour in the era of highly active antiretroviral therapy. Curr
Opin Infect Dis. 2006; 19(1):26–32. PMID: 16374214

50. Chen Y. Treatment-related optimistic beliefs and risk of HIV transmission: A review of recent findings
(2009–2012) in an era of treatment as prevention. Curr HIV/AIDS Rep. 2013; 10(1):79–88. doi: 10.
1007/s11904-012-0144-6 PMID: 23239272

51. Kalichman SC, Eaton L, Cherry C. Sexually transmitted infections and infectiousness beliefs among
people living with HIV/AIDS: Implications for HIV treatment as prevention. HIV Med. 2010; 11(8):502–9.
doi: 10.1111/j.1468-1293.2009.00818.x PMID: 20201976

52. Elford J. HIV treatment optimism and high-risk sexual behaviour among gay men: The attributable pop-
ulation risk. AIDS. 2004; 18(16):2216–7. PMID: 15577662

53. Istat. Rapporto Annuale 2012. La situazione del Paese. Soveria Mannelli (Italy): 2012.

54. Camoni L, Regine V, Raimondo M, Salfa MC, Boros S, Suligoi B. The continued ageing of people with
AIDS in Italy: recent trend from the national AIDS Registry. Ann Ist Super Sanita. 2014; 50(3):291–7.
doi: 10.4415/ann_14_03_12 PMID: 25292277

PEP and TasP Awareness among Italian People

PLOS ONE | DOI:10.1371/journal.pone.0157339 June 13, 2016 12 / 12

http://dx.doi.org/10.1146/annurev.psych.58.110405.085530
http://dx.doi.org/10.3758/brm.41.4.1149
http://dx.doi.org/10.3758/brm.41.4.1149
http://www.ncbi.nlm.nih.gov/pubmed/19897823
http://dx.doi.org/10.3758/bf03193146
http://dx.doi.org/10.3758/bf03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
http://dx.doi.org/10.1136/sextrans-2014-051743
http://www.ncbi.nlm.nih.gov/pubmed/25433051
http://dx.doi.org/10.1097/MOP.0b013e32823ed008
http://www.ncbi.nlm.nih.gov/pubmed/17630603
http://dx.doi.org/10.1007/s10461-012-0313-z
http://www.ncbi.nlm.nih.gov/pubmed/23001412
http://dx.doi.org/10.1080/13691058.2011.607242
http://www.ncbi.nlm.nih.gov/pubmed/21916671
http://dx.doi.org/10.1097/olq.0000000000000146
http://www.ncbi.nlm.nih.gov/pubmed/24922099
http://dx.doi.org/10.1016/j.jadohealth.2012.03.014
http://www.ncbi.nlm.nih.gov/pubmed/23174462
http://www.ncbi.nlm.nih.gov/pubmed/11867313
http://dx.doi.org/10.1521/aeap.2006.18.1.56
http://www.ncbi.nlm.nih.gov/pubmed/16539576
http://www.ncbi.nlm.nih.gov/pubmed/16374214
http://dx.doi.org/10.1007/s11904-012-0144-6
http://dx.doi.org/10.1007/s11904-012-0144-6
http://www.ncbi.nlm.nih.gov/pubmed/23239272
http://dx.doi.org/10.1111/j.1468-1293.2009.00818.x
http://www.ncbi.nlm.nih.gov/pubmed/20201976
http://www.ncbi.nlm.nih.gov/pubmed/15577662
http://dx.doi.org/10.4415/ann_14_03_12
http://www.ncbi.nlm.nih.gov/pubmed/25292277

