What leads some people to think they are HIV-positive before knowing their diagnosis? A systematic review of psychological and behavioural correlates of HIV risk perception
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Abstract
Current HIV risk perception refers to the extent to which individuals think they might be HIV-positive. This belief, distinct from the perceived risk about being infected with HIV in the future, is likely to have a range of important consequences. These consequences may include both psychological effects (e.g., impacts on well-being) and behavioural effects (e.g., HIV testing uptake). Given these possible outcomes, and the suggested importance of risk perception in health behaviour models, understanding the behavioural and psychological antecedents of current HIV risk perception is crucial. This systematic review investigates the relationship between behavioural and psychological factors and current HIV risk perception (in individuals who are unaware of their actual HIV status). Eight studies were eligible for inclusion in the review (five quantitative and three qualitative studies). Drug risk behaviour and sexual risk behaviour (both self and partner) were often associated with current HIV risk perception, although other studies failed to show a relationship between one’s own sexual risk behaviour and risk perception. Psychological factors were only rarely assessed in relation to current HIV risk perception. Where these variables were included, there was evidence that experiencing symptoms perceived to be consistent with HIV and prompts to test were associated with increased current HIV risk perception. These findings are consistent with the Common Sense Model of illness representation and self-regulation. Methodological quality criteria were rarely met for the included studies. In addition, it was often difficult to ascertain whether potentially includable studies were eligible due to imprecise definitions of HIV risk perception. Research and practice implications are discussed, with particular emphasis on the role of risk appraisals as a potential mediator of the relationship between HIV risk behaviour, symptoms and current HIV risk perception. 

Introduction
Individuals’ belief that they could be HIV positive (their current HIV risk perception) may have individual and public health consequences. Current HIV risk perception, distinct from perceived susceptibility to becoming infected with HIV in the future, has been associated with decisions to opt for testing in some 
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(Andrinopoulos, Kerrigan, Figueroa, Reese, & Ellen, 2010)
 but not all 
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(Johnston et al., 2010)
 studies.  There is also evidence that lower levels of current risk perception are related to late presentation in those who are HIV infected 
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(Boyd et al., 2005; MacKellar et al., 2005)
. 
A number of studies have assessed HIV risk perception in a way that could apply to both current and recent HIV risk perception. Such studies have often shown significant positive associations between HIV risk perception and HIV testing 
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(Ma et al., 2013; Massari et al., 2011; Menser, 2010; Souto Melo, Machado, & Crosland Guimaraes, 2011)
. A recent meta-analysis of the relationship between any measure of perceived HIV risk (current/future/unknown) and HIV testing showed a positive statistically significant effect Evangeli, Pady, & Wroe, 2015()
. There is also evidence that greater current HIV risk perception is related to subsequently testing positive for HIV (i.e., the perception of risk may be accurate) 
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(Koh & Yong, 2014; MacKellar et al., 2005)
.  With the need to increase levels of HIV testing WHO, 2014()
, it is therefore necessary to understand more about what leads to individuals believing that they might be HIV-positive.
As well as influencing HIV testing uptake, a belief that one is HIV positive may also impact on sexual behaviour. It may prompt the use of condoms, thus reducing the probability of HIV transmission (to the individual from HIV positive partners if the individual is HIV negative or from the individual if they are actually HIV positive). Higher levels of current HIV risk perception may affect the individual’s emotional and psychosocial functioning, for example, resulting in increased anxiety. An association between distress and perceived susceptibility to HIV/AIDS has been shown  Joseph et al., 1987()
. 
Many models of health behaviour include the construct of risk perception 
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(Catania, Coates, & Kegeles, 1994; Rogers & Prentice-Dunn, 1997; Rosenstock, 1974; Weinstein, 1988)
 but this usually refers to one’s perceived susceptibility to the condition in the future (which  motivates preventative health behaviour – intended to avoid the occurrence of a health problem). HIV testing (if self-initiated) is usually thought of as a detection behaviour – with the goal of finding a health problem Bekalu & Eggermont, 2014()
.
One model that can apply to current and future risk perception (and therefore potentially relevant to detection behaviours) is the Common-Sense Model (CSM) of illness representation and self-regulation Leventhal, Meyer, & Nerenz, 1980()
. The CSM states that illness representations (beliefs about a health threat) motivate coping behaviours if an individual believes that they are vulnerable to that health threat. As well as outlining the potential consequences of risk perception, the CSM also offers suggestions as to why illness risk perceptions are formed. The model states that perceptions of health risk likelihood are based on health threat stimuli that activate perceptions of the target illness, in particular, its identity (symptoms that are or are not related to the illness), cause, and timeline (duration and course of the illness and treatment)Cameron, 2003()
. If stimuli, such as the experience of symptoms or social messages about illness, match the person’s representation of HIV, they will be more likely to believe they are HIV positive. The CSM states that anxiety, worry and other fear-based emotions can influence risk perception through processes such as vigilance to risk information and rumination. These effects can foster the development of more extensive and detailed risk representations 
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(Cameron, 2003; Warwick & Salkovskis, 1990)
. As threats to health can be very anxiety-provoking, however, symptoms may be minimized so that they are not appraised as a sign of serious illness 
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(de Nooijer, Lechner, & de Vries, 2001; Siegel, Schrimshaw, & Dean, 1999; Wroe & Salkovskis, 2000)
. In fact, the process of assessing personal risk may be influenced by a range of cognitive and affective heuristics (mental shortcuts to ease the cognitive load of making a decision). These include situational safety – the lack of perceived exposure to risk situations 
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(Ward, Disch, Schensul, & Levy, 2011)
, and the availability heuristic - relying on immediate examples when evaluating a specific issue Sjoberg, 2000()
. The latter heuristic might minimize the effect that personal risk behaviour and symptoms have on risk perception as time passes.
Given the potentially important outcomes of current HIV risk perception and its importance in health behaviour models, it would be helpful to understand what leads an individual to believe that they might be HIV positive.  Greater understanding of this potentially modifiable key factor and its antecedents may aid the development of interventions aimed at increasing uptake of testing for those at risk of HIV, as well as interventions to promote safer sex. In particular, it is important to investigate the relationship between (a) psychological or behavioural factors that might trigger or be associated with a belief in being HIV positive and (b) current HIV risk perception. Demographic or structural factors (such as belonging to a community at higher risk of HIV, or material resources) may shape individual thought and action.  For example, it is plausible that the appraisal of risk episodes and symptoms is affected by perceptions of being part of a community with a high prevalence of HIV. Psychological or behavioural factors, however, may be more amenable to intervention than such higher level factors. We, therefore, present a review that critically analyses and synthesizes data from studies investigating the relationship between possible behavioural and psychological triggers and correlates, and current HIV risk perception.
Methods
Study eligibility 

PRISMA (Preferred Reporting Items for Systematic Reviews) Statement guidelines Moher, Liberati, Tetzlaff, Altman, & Group, 2009()
 were followed. Inclusion criteria were: 

1) individuals aged ≥15 years;

2) measurement of psychological and/or behavioural variables and their potential effects on current HIV risk perception. Psychological variables were defined as cognitive and affective variables relating to an individual’s internal state (e.g., feelings or beliefs); 
3) assessment of participants’ belief in being HIV-positive without an HIV test result. 


Sources of information 

Studies in peer-reviewed journals were retrieved from Pubmed/Medline, PsychINFO, Web of Science and the Cochrane Library databases. Conference proceedings (International AIDS conference, AIDS Impact, International AIDS Society Conference), and the Networked Digital Library of Theses and Dissertations (NDLTD), were searched. Searches were restricted to studies conducted since January 1st 1996, excluding studies with data obtained before this date (due to effective antiretroviral regimens becoming available around this time).

Search Strategy
Searches were conducted using combinations of the following terms. ‘HIV risk perception’, ‘HIV risk awareness’, ‘HIV risk belief’, and ‘HIV risk cognitions’ were searched for as keywords in titles. ‘Psychological’, ‘psychosocial’, ‘psychiatric’, ‘cognitive’, ‘affective’, ‘behavioural’, ‘psychopathology’, ‘mood’, ‘beliefs’, ‘partner’, ‘reasons’, ‘trigger’, ‘illness perceptions’ and ‘illness representations’ were searched as keywords in titles or abstracts.  


Data collection 

Data collection had four stages. One reviewer (LB or BJ) carried out searches for the identification of studies (October 2014). Two reviewers (LB or BJ, and KP) independently screened remaining titles and abstracts for eligibility. Articles considered relevant by either reviewer were retrieved in full text. The two reviewers then independently assessed eligibility of retrieved articles. Any disagreements were resolved by a third reviewer (ME or AW). 

Quality Assessment

The methodological quality of the studies was evaluated using separate criteria for quantitative and qualitative designs. The quality criteria for quantitative was based on Siegfried et al Siegfried, Muller, Deeks, & Volmink, 2009()
. The following features were coded: external validity (consecutive or random sampling; ≥80% response rate); internal validity (reliable and valid measures of risk perception and antecedent factors; measurement and appropriate consideration of possible confounding factors). The quality criteria for qualitative articles (see Table 1) were based on Cochrane Collaboration guidance Hannes, 2011()
.  
Table 1 here
BJ and KP or ME assessed all included papers independently before comparing ratings and coming to an agreement where this was initially lacking. Ongoing disagreements were resolved by ME or AW.
Analysis

For quantitative articles, where effect sizes of the relationships between risk perception and its correlates were not provided, these were calculated if possible. For qualitative studies, reasons given for HIV risk perception were extracted from reported themes by BJ and verified by ME.  

Results
Eight studies were included (five quantitative, three qualitative). The review process is summarised in Figure 1.

Figure 1 here

Study details are summarised in Tables 2 and 3.

Tables 2 and 3 here
Year, Location and Sample

Studies were published between 1999 and 2014. Three studies were conducted in the US, three in South America, one in Southeast Asia, and one in Africa. Three studies sampled men only (two MSM; one heterosexual men). Three studies included women only. Two studies included both females and males. Four studies used HIV-positive samples (with accounts of retrospective risk perception). 

Methodology and Sample – Quantitative

All five studies were cross-sectional, assessing both risk perception and its correlates at the same point, although two of these studies referred to a previous period (before the HIV-positive diagnosis). All studies used convenience sampling and administered surveys or questionnaires. Sample size ranged from 148 to 569 participants (median 423). 

Methodology and Sample – Qualitative 

All studies adopted cross sectional designs using semi-structured interviews, with Grounded Theory 
 ADDIN EN.CITE 

(Sacajiu et al., 2007)
, thematic analysis Corneli et al., 2014()
, and an unspecified approach Siegel, Schrimshaw, et al., 1999()
 for analysis. All studies used samples of HIV-positive individuals, asking about risk perception prior to diagnosis. Sample size ranged from 14 to 78 participants (median 51). 

Risk perception measurement
Three of the five quantitative studies used a single question with a ‘yes/no’ response option to define current risk perception. The other two studies 
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(Koh & Yong, 2014; Schuetz, 2004)
 measured risk perception continuously. 
Correlates 

Across the quantitative studies, behavioural correlates included drug use, previous HIV testing, partner risk behaviour, and sexual behaviour.  Psychological factors included HIV knowledge, partner perceived HIV risk and attachment. 
Study findings - Quantitative 

The behavioural variables measured included participants’ and their partners’ behaviour. Regarding participants’ behaviour, drug use was significantly associated with risk perception in a retrospective study with urban heterosexual HIV-positive men in Brazil 
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(Filipe et al., 2005)
. Various aspects of one’s sexual behaviour were associated with risk perception. Anal sex, inconsistent condom use during anal sex, unprotected sex, and casual/transactional sex partners (versus regular partners) were related to risk perception in MSM samples in Malaysia and the US 
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(Koh & Yong, 2014; Schuetz, 2004)
. Experiencing symptoms were cited as a reason for risk perception in a retrospective study with urban HIV positive women in Brazil Ventura-Filipe et al., 2000()
. Previous HIV testing, frequency of unprotected anal sex, role during anal sex (top or versatile versus bottom), alcohol use before sex, and number of sex partners were not related to risk perception in the single studies where these variables were measured 
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(Koh & Yong, 2014; Schuetz, 2004)
 . Regarding partner behaviour, higher levels of partner risk behaviour (partner paying for sex or not knowing if partner had paid for sex) was related to lower risk perception in a sample of women attending prenatal clinics in Ecuador 
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(Dearborn, Lewis, & Mino, 2010)
.  Partner illness and partner HIV-positive status were cited as reasons for risk perception in HIV positive women in Brazil Ventura-Filipe et al., 2000()
. Of the psychological variables measured, attachment anxiety (a pattern of needing reassurance and worrying about relationships) was correlated with risk perception in an MSM sample in the US Schuetz, 2004()
. HIV knowledge and partner risk perception were not related to risk perception in women attending prenatal clinics in Ecuador 
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(Dearborn et al., 2010)
. 
Study findings – Qualitative

In the three qualitative studies, both behavioural and psychological reasons were elicited for risk perception. Behavioural reasons related to both participants’ own and the behaviour of others. Sharing needles was reported as triggering a perception of HIV risk in a retrospective study with an HIV-positive sample in the US 
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(Sacajiu et al., 2007)
. Unprotected sex was cited as a reason for risk perception in the same study and in a retrospective study with recently seroconverted women in Kenya and South Africa 
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(Corneli et al., 2014; Sacajiu et al., 2007)
. Regarding others’ behaviour, being prompted to get tested from a family member or friend has been reported as a reason for perceiving HIV risk 
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(Sacajiu et al., 2007)
. Not knowing one’s partner’s status and a lack of (or lack of knowledge of) partner monogamy were also cited Corneli et al., 2014()
. Regarding psychological reasons for risk perception, the presence of symptoms interpreted as being due to HIV infection were reported to be associated with risk perception Siegel, Schrimshaw, et al., 1999()
.
Quality assessment

Quantitative studies
Few studies met external validity criteria. No study used consecutive or random sampling. Two of the five studies included sufficient information to determine response rates >80% 
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(Koh & Yong, 2014; Ventura-Filipe et al., 2000)
. Internal validity criteria were rarely met. No measures of established reliability or validity were used to assess risk perception. For measurement of antecedent factors, one study used measures of established reliability and validity Schuetz, 2004()
. No study assessed possible confounding variables. 
Qualitative studies
All studies used more than one researcher and contained verbatim quotes (credibility criterion). Transferability was established for two studies 
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(Corneli et al., 2014; Siegel, Dean, & Schrimshaw, 1999)
. One study in Africa included all eligible participants and had a response rate of >80% Corneli et al., 2014()
. A US study made use of representative sampling and provided information about participants’ contextual background Siegel, Schrimshaw, et al., 1999()
. One study provided a detailed description of the analysis process and carried out inter-rater agreement, therefore meeting the dependability criterion Corneli et al., 2014()
. No studies met confirmability criteria.  
Discussion
This review explored the relationship between behavioural and psychological factors and current HIV risk perception. Drug risk behaviour and sexual risk behaviour (self and partner) were often associated with risk perception. Associations between risk behaviour and current risk perception were not, however, demonstrated consistently. Many studies showed a lack of a relationship between one’s own sexual risk behaviour and risk perception. The variation in findings is consistent with the possibility that risk behaviour appraisal processes may mediate the relationship between risk behaviour and risk perception, in line with the Common Sense Model. For example, it may be that in some situations one’s behaviour is not appraised as an HIV risk behaviour, perhaps because in the past similar behaviour did not result in HIV infection. This appraisal process may serve to minimise anxiety about current risk.

Psychological factors were only rarely assessed. Two studies found that the presence of symptoms was related to HIV risk perception 
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(Siegel, Schrimshaw, et al., 1999; Ventura-Filipe et al., 2000)
. These findings, along with the cited influence of prompts to test from others on risk perception 
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(Sacajiu et al., 2007)
, are consistent with the CSM Leventhal et al., 1980()
. There were no formal quantitative tests of whether any theoretical model predicts HIV risk perception. It would be useful to carry out such a study, perhaps also including constructs such as risk behaviour appraisal that may help to more fully explain the variation in individuals’ HIV risk perception. Studies provided no direct evidence that processes such as vigilance to risk information and rumination, cited in the CSM, are relevant to HIV risk perception. These would also be worthwhile examining in future research. In addition, it may be worth exploring how being part of an at-risk community affects HIV risk perception. 
This review benefited from a broad search strategy and a wide range of search terms. Despite this, only eight studies were eligible. Designs were predominantly cross sectional. As a consequence, causal relationships involving HIV risk perception are unclear. For example, studies may identify that experiencing symptoms are associated with HIV testing but unless the potentially mediating role of risk perception is measured, its importance cannot be inferred in this context. The absence of longitudinal studies limits the potential investigation of how risk perception may change with time since a risk event or symptom onset. 
One difficulty in determining eligibility was a lack of clarity in defining risk perception. In many studies it was not apparent whether future or current risk perception was measured. Of studies that did measure current risk perception, this was rarely measured reliably or validly. Four of the eight studies asked HIV-positive participants about risk perception prior to diagnosis, with the potential for recall bias. Only one study sampled from Africa, the continent most affected by HIV. Few of the quantitative studies met study quality criteria. More qualitative quality criteria were met, although these judgements were based on the whole study rather than those elements focused on risk perception. Meeting our quality threshold for some criteria (e.g., representative sampling) may be less important than others (e.g., measurement issues). Representative sampling may be difficult in populations such as injecting drug users and non-diagnosed individuals. It would, however, be useful for future studies on HIV risk perception to use reliable and valid measurement of this construct and the psychological and behavioural factors that may be associated with it. 
Despite the limited number of studies, the findings are consistent with suggesting that offering prompts to test, increasing awareness of risk behaviour, and enhancing awareness of HIV-related symptoms may increase HIV risk perception. There is evidence that detailed sexual behaviour assessments alone can result in increased HIV risk perception in sexually active participants, possibly due to increased awareness of one’s HIV risk behaviour Weinhardt, Carey, & Carey, 2000()
. Other more directive approaches, for example providing information about HIV risk, may have the same effect of increasing HIV risk perception in those who engage in HIV risk behaviour. It may be, however, that more attention needs to be paid to enhancing accurate personal appraisal of risk behaviour and symptoms given the potential mediating role of appraisal processes. Consistent with the CSM, these efforts should take into account how individuals assess their symptoms and behaviour in relation to their understanding of HIV.
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Credibility

	1. Do the findings hold true?
	· At least 2 of the following used: member checks, outside auditors, attention to negative cases, independent analysis by more than one researcher, verbatim quotes, sufficient data presented to support the findings, consideration of data saturation.

	Transferability

	2. Are the findings transferable to other settings?
	· At least 2 of the following used: rich detail of study participants including contextual background information and demographics, thick description of sending and receiving context, statement of sampling strategy that shows that convenience sampling was not used, ≥80% response rate, 

	Dependability

	3. Is the research logical, traceable and clearly documented?
	· At least 2 of the following used: peer review, debriefing, audit trails, self-critical reflexivity, inter-rater agreements, detailed description of analysis process including explanation of how data presented was selected from original sample.

	Confirmability

	4. Is the analysis grounded in the data?
	· At least 2 of the following used: assessing the effects of the researcher during all steps of the research process, reflexivity, background information presented on researcher’s background, education and school of thought.


	Reference 
	Location & population 
	Methodology & sample 
	Correlates of/ Reasons for risk perception. 
	Measure of  HIV risk perception
	Findings related to risk perception. 

	Filipe et al., 2005 
	Brazil, urban. HIV+ heterosexual men. 


	Cross sectional/retrospective design. Convenience sampling. 250 participants (Mean age 39 years, range 17 to 74). 77% response rate.

Face-to-face questionnaire measuring demographic characteristics, sexual and drug use behaviour, perceived routes of infection, reason to be tested, and risk perception before learning of HIV+ status. 
	1. Use of drugs: 

a. Yes/no. 

b. If ‘yes’, options of  ‘Cannabis’, ‘Sniffed cocaine’, ‘Injected cocaine’, ‘Crack cocaine (non-injected)’, ‘Shared needles’ and ‘Other drugs’. 


	Single item (yes/no) – ‘Did you believe you might be HIV+ when you underwent testing?’


	Of 240 (10 missing), 133 (55%) did not believe test might be positive before learned result.

1. Drug use – risk perception positively related to drug use (OR 1.83, 95% CI 1.08-3.10, p<0.05). No significant differences in risk perception according to type of drug used.



	Ventura-Filipe et al, 2000 
	Brazil, urban. HIV+ women attending outpatient service 
	Cross sectional/retrospective questionnaire study. Convenience sampling. 181 invited, 150 participated, 148 valid for analysis (Response rate: 82.9%).

Interviewer-administered questionnaire about  healthcare and lifestyle. 
	Reasons for risk perception prior to diagnosis assessed as part of questionnaire. 


	Participants asked whether they perceived themselves to be at risk prior to diagnosis.

Measured as part of questionnaire, in yes/no format. 


	68/148 thought they were at risk prior to HIV+ test (2 missing) - 20 (29%) because partner had become ill, 9 (13%) because partner was HIV+, 9 (13%) because had acute symptoms, and the remainder cited ‘other reasons’. 



	Dearborn et al, 2010


	Ecuador. Women aged ≥ 18 years, attending prenatal clinics
	Cross-sectional design. Convenience sampling. 485 participants 

Survey measured prenatal history, demographic background, knowledge of HIV, perception of HIV risk, history of testing, test acceptance and HIV risk behaviour.
	1. Knowledge of HIV: 13 questions about transmission, prevention and mother-to-child-transmission (MTCT). Questions adapted from existing surveys. 

2. Perceived partner’s HIV risk - five-point scale. 

3. Previous HIV testing - yes/no

4. Partner paying for sex.


	Current risk perception – yes/no 


	49.3% (N=239) did not think they were at risk for HIV. 

1. HIV knowledge not significantly related to risk perception. (OR = 1.01, CI = 0.93-1.1, p = .82).

2. No significant difference between a woman’s perceived risk and her assessment of her partner’s risk. 

3. No relationship between risk perception and previous HIV testing (OR = 1.55, CI = 0.94-2.56, p = .09),

4. Reporting that a partner was likely to have paid a woman for sex, or that they did not know if their partner paid for sex, less likely to perceive risk (OR= 1.89, CI=1.22-2.95, p=0.005). 

	Koh and Yong, 2014
	Malaysia. MSM. Community-based voluntary counselling and testing centre (VCT).
	Cross sectional design. Convenience sampling.

423 participants, mean age 29. 97.6% response rate.

Questionnaire to assess risk perception, demographic factors and sexual behavior in last 6 months, followed up with HIV test.
	1. Sexual preferences

2. Role during anal sex

3. Number of sexual partners (10 or less/more than 10). 

4. Type of sexual partners (regular, casual, transactional).

5. Last unprotected sex  (more than 6 months ago/ less than 6 months ago)

6. Condom use during anal sex (consistent/ inconsistent). 

7. Alcohol use before sex (yes/no)


	Current perceived risk for HIV.  Risk categorized as “low risk” (<25% chance), “medium risk” (25-75% chance), “high risk” (>75% chance) and “unsure risk”.
	HIV Risk Perception: 101 participants perceived themselves to be at low risk (23.9%), 118 medium risk (27.9%), 36 high risk (8.5%) and 168 participants unsure (39.7%). For calculations below, comparisons are between low risk and combined medium/high risk (unsure excluded):

1. Sexual preference – baseline category including anal sex

a. Not including anal sex associated with low risk perception: OR 0.25 (95%CI: 0.10-0.63), p=0.002

2. Role during anal sex – baseline category bottom: ns

a. Top: OR 0.43(95%CI 0.17-1.07), p=0.07

b. Versatile OR (95%CI 0.28-1.43), p=0.37

3. Number of sex partners –baseline category ≤10: ns

a. >10: OR 0.82 (95%CI: 0.43-1.55), p=0.38

4. Type of sex partner - baseline category only regular

a. Including casual/transactional sex associated with risk perception: OR 1.88 (95%CI: 1.10-3.20), p=0.02

5. Last unprotected sex – baseline category <6 months ago:

a. >6 months ago associated with low risk perception: OR 0.39 (95%CI: 0.23-0.66), p<0.001

6. Condom use during anal sex – baseline category consistent

a. inconsistent condom use associated with risk perception: OR 2.1 (95%CI: 1.14-4.13), p=0.02

7. Alcohol use before sex –baseline category no: ns

a. yes: OR 0.78 (95%CI: 0.43-1.42), p=0.42

	Schuetz, 2004
	USA. MSM.
	Cross sectional quantitative survey.  Convenience sampling. 

569 men (mean age 21.7, 17 to 28 years). 40.4%  Hispanic, 26.7% White, 22.7%African American, 5.3% Multiracial, 2.8% Asian or Pacific Islander, 2.1%  other ethnic backgrounds. 

Assessment of attachment styles, sexual risk behavior (condom use, type of sex) and HIV risk factors (age, education, substance abuse, multiple sexual partners). 
	1. Sexual risk behaviours - Type of sex and condom use - frequency of unprotected anal receptive intercourse (UARI) and frequency of unprotected anal insertive intercourse (UAII). Answers combined to calculate frequency of any unprotected sex (AUS). 

2. Attachment - Experience in Close Relationships Revised (Fraley, Waller & Brennan, 2000), to assess adult attachment style. 36-item questionnaire, using 7-point Likert scale.  Responses summed to produce scores for two dimensions of attachment: anxiety and avoidance. Scale also used to classify participants according to four attachment categories: secure, preoccupied, dismissing and fearful 


	Participants asked to estimate how likely it was that they were ‘carriers’ of HIV ‘now’ and in the ‘future’. Higher scores indicated a higher risk perception. 


	1. Sexual risk behavior

a. No association between current risk perception and UARI

b. No association between current risk perception and UAII

c. Current risk perception independently associated with AUS (p<0.01). 

2. Attachment

a. For participants who engaged in UARI, significant correlation between the attachment dimension of anxiety and the participants current risk perception (r=.31, p<.05, 95% CI: 0.07-0.50, n=59). 

b. For participants who engaged in UAII, significant correlation between attachment anxiety and current risk perception (r=.24, p=.05, 95% CI: 0.02-0.44, n=62).  

c. Significant correlation between attachment anxiety and current risk perception for men who reported AUS (r=.23, p<.05, 95% CI: 0.06-0.41, n=90).


Table 2: Quantitative studies proforma

	Reference
	Location & Population
	Methodology & Sample
	Categorisation of HIV risk perception.
	Reasons/triggers for HIV risk perception

	Sacajui, et al., 2007
	US. 

Marginally housed HIV-positive individuals. 
	Retrospective qualitative design. N=14 (10 male). Mean age 43. 

Semi-structured interviews exploring identification of HIV, causes, timeline, consequences and management strategies related to HIV disease, both at time of diagnosis and at present. 
	Authors categorized risk perception based on qualitative analysis of interviews. Eight participants classed as not perceiving themselves to be at risk prior to diagnosis. 6 participants classed as perceiving themselves to be at risk prior to diagnosis.  
	1. Sharing needles

2. Unprotected sex

3. Receiving a prompt to get tested.



	Cornelli et al., 2014
	Kenya and South Africa. 

Female participants of clinical trial for HIV preventative drug who had seroconverted during trial


	Prospective qualitative design. Convenience sampling.  

56/61 participants who had seroconverted took part (Response rate for South Africa 94%, Kenya 89%). 5 participants excluded. N=51. 

Semi-structured interviews asked for reasons for worry/no worry before HIV+ diagnosis

Thematic analysis
	Worry about becoming HIV+ before diagnosis. 
	Those who expressed worry about becoming HIV+ were concerned due to:

1. knowing that their partner has other sexual partners or being uncertain about whether their partner is monogamous,

2. not knowing partner’s status

3. infrequent, inconsistent condom use or no use of condoms.

	Siegel et al., 1999


	US. 

Aged 50+ HIV+ men and women.
	Retrospective qualitative design with semi-structured interviews focused on symptoms and attributions, risk and reasons for testing.

78 participants (20 women). Recruited through health and community organisations. Age range:  50 to 68 years. 41%  African American, 19%  Puerto Rican, 40% non-Hispanic whites.
	Perceived risk of being HIV+. 
	Themes relating to presence or absence of symptoms, specific symptoms (weight loss, insomnia, wounds slow to heal, soft nails, black outs, night sweats, yeast infections, fatigue, dry mouth, swollen glands, diarrhoea) and interpretation of symptoms – attribution of symptoms to HIV or to other causes. 




Table 3: Qualitative studies proforma

Figure  1 - PRISMA flow diagram of search and eligibility process


Table 1 – Qualitative study methodology quality assessment guide








1

