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Abstract Key words
Introduction. HIV infections in Italy has not undergone a substantial decline over re- | * epidemiology
cent years. For this reason, we analysed risk-factors and socio-economic indicators of | ¢ HIV
HIV-risk perception in HIV surveillance data. e risk-perception
Methods. An observational study was conducted and HIV-risk perception was estimated

on the basis of reasons for undergoing testing. Ordinal logistic models were applied with

three groups of response corresponding to three ordered levels of HIV-risk perception.

Results. The study included 18 055 individuals: 27% with low, 40% moderate and 33%

with high perception. A low risk perception was estimated in both areas, least deprived

and highly deprived [Adjusted Odds Ratio (AOR) = 1.58, CI: 1.14-2.18 and AOR =

2.33, CI: 1.39-3.90]; for heterosexuals (AOR = 1.96, CI: 1.83-2.11), Injecting Drug Us-

ers (IDU) (AOR =1.82, CI: 1.59-2.08), low education (AOR = 1.74. CI: 1.20-2.54), age

> 40 years (AOR = 1.59, CI: 1.50-1.69), males (AOR = 1.30, CI: 1.20-1.40).

Conclusions. In Italy there is a high percentage of HIV-infected people with poor HIV-

risk perception. Poorer HIV-risk perception was associated with both, least and high

deprivation, low education, older age, male gender, heterosexual and IDU groups. Our

results could be relevant to address targeted HIV testing policies at both local and na-

tional levels.

INTRODUCTION AIDS stage may be due to poor “HIV-risk perception”.

The trend of new diagnoses of HIV infections in Italy
has not undergone a substantial decline over recent
years. The Italian HIV-Surveillance System (IHIVS)
was established in July 2008 [1], and it has been report-
ing about 4000 new HIV diagnoses every year [2, 3].
It has also been estimated that nearly 13% of people
living with HIV was still undiagnosed, most likely be-
cause they were unaware of HIV-positive status [4]. In
Italy, roughly 40-60% of HIV-positive people are diag-
nosed at a late stage of infection [5], as well as in rest of
Europe [6]. Further, these proportions did not change
substantially since 2010 [7].

The stable trend of new HIV diagnoses and the high
percentage of those diagnosed with low CD4 or at

This term can involve a number of factors, including the
personal perception of a low spread of HIV infection:
the notion, for instance, that HIV is no longer a health
problem thanks to antiviral treatment, the belief of not
belonging to a risk group, as well as the fear associated
with the stigma related to a positive diagnosis [8]. All
these factors could determine, consequently, a strong
delay in HIV-testing.

The importance of estimating individual HIV-risk
perception mainly relies on its possible effect on deci-
sion to opt for testing. Several studies have been con-
ducted [9-13] on possible association between HIV-
testing and HIV-perception. However, these studies
reported contrasting results. A study from UK showed
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that only a minority of those who perceived themselves
to be at high risk of HIV was tested in the previous year
[14]. In other studies, conversely, there is evidence that
greater HIV-risk perception is related to subsequently
HIV testing [15-18]. Thus, it is crucial to confirm and
explore more about possible risk factors and/or deter-
minants associated with HIV-risk perception to address
targeted HIV testing policies at both local and national
levels.

To our knowledge only one study on risk factors as-
sociated with HIV-risk perception [14] was published
considering the general population, while no studies
were conducted on HIV-risk perception using HIV-sur-
veillance data. For these reasons, we performed a study
in Italy with the aim of analyzing risk-factors and socio-
economic indicators of HIV-risk perception using the
Italian HIV-Surveillance System (IHVS).

METHODS
Study design and population

Observational study by using Italian HIV Surveil-
lance System (IHIVS) [1].

In particular, we considered all new HIV diagnoses
aged 18-85 reported to the Italian HIV-Surveillance Sys-
tem (IHIVS) between 2010 and 2016; this surveillance
system has a national coverage and is continuously fed
by approximately 180 infectious disease clinics located
in all the 20 Italian regions. All diagnoses included in
the present analysis were notified within the end of
2016. We did not consider the years before 2010 giv-
en that the national surveillance system reached 100%
territorial coverage only in 2010 [3]. The surveillance
system collects the following information: demographic
characteristics, clinical data (CD4 cell count, viral load,
clinical stages) and reason for HIV testing. Diagnoses
that did not report the reason for HIV testing or lacking
demographical were excluded (nearly 30%).

Definition of HIV-risk perception

Reason for HIV testing was used as a proxy of HIV-
risk perception: the reason for undergoing HIV-testing
was an open question, and the answer was collected by
the clinician at first HIV diagnosis. Only one reason was
to be provided. Thus, reason for HIV-testing was classi-
fied in three groups, from the lowest to the highest risk
perception as follows:

1) HIV-related symptoms; 2) check-up for diseases
other than HIV; 3) having engaged in behaviour at risk
for HIV (i.e., unprotected sex).

In order to verify if the given order of the three groups
could be reasonable from the lowest to the highest, we
studied the association between CD4 at HIV diagnosis
and the above mentioned groups (details in statistical
analysis).

Demograpbic and socio-economic covariates
Individual characteristics from newly diagnosed HIV-
positive individuals deemed as possible covariates as-
sociated to different levels of risk-perception were: age
at first diagnosis (aged > 40 vs < 40); gender (males vs
females); HIV- risk category (heterosexuals, injecting
drug users, IDU), not indicated vs men who have sex

with men, MSM); nationality (Italian »s non-Italian);
geographical area of residence (regions grouped on the
basis of geographic area and classified by the Italian Sta-
tistics Institute (ISTAT) as: Northern (i.e., Piemonte,
Valle d’Aosta, Liguria, Lombardia, Trentino-Alto Adige,
Veneto, Friuli-Venezia Giulia, Emilia- Romagna), Cen-
tral (i.e., Toscana, Umbria, Marche, Lazio), Southern
(i.e., Abruzzo, Molise, Campania, Puglia, Basilicata,
Calabria, Sicilia, Sardegna); year of the first HIV diag-
nosis (grouped as 2010-2015 and 2016).

The study also analyzed socio-economic indicators
estimated each year by ISTAT [19] and used by Euro-
stat [20, 21]. The socio-economic indicators are derived
from indicators database collected by ISTAT at Nation-
al level which includes 316 indicators available at re-
gional level [19]. The values of the indicators are based
on data from the 2011 Italian population census; we
considered in our analysis two regional indicators: edu-
cation and deprivation [19]. For the present study we
considered the estimates in 2013, i.e. the central year of
the study period (2010-2016).

In particular, the Education indicator reports the per-
centage of adults per each Italian region, who have at-
tained at most a lower secondary education level (i.e., at
least 8 years of studies) according to the International
Standard Classification of Education (ISCED level 2)
[22]; the deprivation indicator (named “severe material
deprivation rate”) is an indicator that “directly considers
the lack of some goods and services which are consid-
ered essential for a decent life”; more specifically, it was
estimated on the basis of percentage of families who
say at least three of nine deprivations such as, unable
to sustain unforeseen expenses, a proper meal (i.e., pro-
tein) at least once every two days, adequate heating the
home [20].

In our study we assigned the regional estimates (cor-
responding to the 20 Italian regions) both Education
indicator and the Deprivation to the individual prov-
inces of residence: the provinces are smaller Italian ar-
eas within regions (107 provinces overall with a mean
of 5-6 provinces in each region). Thus, we divided the
study population in tertiles in order to obtain groups of
similar sizes.

Statistical analysis

As first analysis we performed a graph of the box-plot
according to HIV-risk perception level, and then we
applied a ordinal logistic model with the three groups
of response corresponding to the three ordered levels
of HIV-risk perception, from the lowest to the highest
risk perception as already mentioned in the definition
of HIV-risk perception paragraph. This just mentioned
analysis was performed in order to verify the previously
discussed classification orderings. Thus, we assumed
that, on average, the lower was the CD4 count at new
diagnosis the lower the HIV-risk perception.

Then we applied ordinal logistic models [22], with the
three groups of response corresponding to the three or-
dered levels of HIV-risk perception, from the lowest to
the highest risk perception (see definition of HIV-risk
perception).

Firstly, we performed the univariate analyses using
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ordinal logistic models, thus estimating the crude Odds
Ratio (OR) for each of independent variables as well
as for each indicator (education and deprivation). Sec-
ondly, we applied multilevel ordinal logistic regression
models [23] using individual characteristics at the first
level (age, gender, HIV-risk groups, nationality, area of
residence, year of diagnosis), and the level of depriva-
tion and education at the second level (107 provinces
within regions), as we already mentioned in describing
these covariates. The between-provinces of residence
variance (i.e., random intercept) was estimated for all
multilevel models. It was regarded as significant when
the p-value was < 0.001, indicating that there was a very
significant amount of variability in the odds of HIV-risk
perception between provinces within geographical re-
gions of residence [24].

All analyses were applied using SAS statistical soft-
ware version 9.4.

RESULTS
Characteristics of the study population

From 2010 through 2016, 26 434 new HIV diagnoses
among adults were reported to the IHIVS. Of these,
we excluded 6557 (25% of the total diagnoses) diag-
noses with reason for HIV testing not indicated, and
1822 (7%) individuals without demographic data. The
studied population, therefore, consisted on 18 055 new
HIV diagnoses (i.e., nearly the 70% of the total diagno-
ses from 2010 to 2016).

The characteristics of the study population (n = 18
055) are summarized in Table 1, the median age of the
study participants was 39 yrs with 56% aged less than 40
yrs. Further, more than 70% were males and of Italian
nationality. Heterosexuals were 46%, followed by MSM
(40%). The majority of diagnoses (more than 60%) were
performed among those resident in Northern Italy; al-
most a constant number of new HIV diagnoses were
observed each year in the study period (i.e., about 14%
each year).

The tertiles (roughly 33% of new diagnoses) of edu-
cation and deprivation at regional level are also shown
in Table 1. The majority was included into regions with
moderate level of education, i.e. they lived in regions
with education level equal to 40%-41%; whilst the 37%
lived in least deprived regions, i.e. in regions with a de-
privation level up to a maximum of 14%.

The general characteristics of the study population,
shown in Table 1, were almost similar to that of the
target population, i.e., all HIV diagnoses from 2010 to
2016 with the only exception of not indicated HIV ex-
posure group that was more frequent among individu-
als excluded (22%) compared to 8% of those included
in the studied population. Further, the majority (about
the 60%) of missing data comes from only one region
in Central Italy.

Association between HIV-risk perception and CD4 at
first diagnosis

A lower CD4 count was observed according to the
level of HIV-risk perception as shown by the box-plots
of CD4 in Figure 1. Further, in Figure 2 is shown the
probability of each of the three groups wherewith we

Table 1
General characteristics and socio-economic indicators at diag-
nosis (n = 18 055 new HIV diagnoses, Italy 2010-2016)

Age

median 39 yrs

IQR; range (31-47); (18-86) yrs
age < 40

age =40

Gender

males 13 986 (77%)
females 4069 (23%)
HIV-exposure category

heterosexuals 8379 (46%)
MSM 7221 (40%)
DU 838 (5%)

not indicated 1617 (9%)
Nationality

[talians 13 370 (74%)
non-ltalians 4685 (26%)

Geographical area

Northern Italy 11 364 (63%)

Central Italy 2604 (14%)
Southern ltaly 4087 (23%)
Year of diagnosis

2010 2518 (14%)
2011 2640 (14%)
2012 2931 (16%)
2013 2664 (15%)
2014 2473 (14%)
2015 2491 (14%)
2016 2338 (13%)

Education, tertiles’

least level: 33%-39% 3971 (22%)

moderate level: 40%-41% 8328 (46%)
high level: 42%-52% 5756 (32%)
Deprivation, tertiles?

least level: 8%-14% 6749 (37%)
moderate level: 15%-16% 5589 (31%)
high level: 17%-43% 5717 (32%)

"We assumed as least educated, individuals living in regions with an education
level ranging from 33% to 39% i.e, the “rate” of adults with a lower secondary
education level ranging from 33% to 39%, as moderate level from 40% to 41%,
and as high level from 42% to 52%. ?We assumed as least deprived, individuals
living in regions with a percentage of families with material deprivation from
8% to 14%, as moderate level from15% to 16%, and high level from 17% to
43%.

defined HIV-risk perception within CD4 categories:
the lowest CD4 (< 200 cells/mm?) was mostly asso-
ciated when reason for testing was 1 (“because HIV-
symptoms”), reason for testing = 2 (“check-up for
diseases other than HIV”) mostly was associated with

|\]
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Figure 1

Box-plots of CD4 count according to level of HIV-risk perception at new diagnosis ; HIV-risk perception: LOW ="“because HIV-symp-
toms”, MODERATE = “check-up for diseases other than HIV’, HIGH =“having engaged in behaviour at risk for HIV”; see methods,

definition of HIV-risk perception.
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Figure 2

Probability estimated by ordinal logistic model of each HIV-risk perception level within CD4 category HIV-risk perception: LOW =
“because HIV-symptoms’, MODERATE = “check-up for diseases other than HIV’, HIGH = "having engaged in behaviour at risk for

HIV”; see methods, definition of HIV-risk perception.

CD4 from 201 to 350 cells/mm3, the reason for test-
ing = 3 (“having engaged in behavior at risk for HIV”)
mostly was associated with CD4 > 350 cells/mm3,
which confirms the previously discussed classification
orderings, i.e. assuming that those with the poorest
HIV-risk perception were those reporting mostly low-
er CD4 at first diagnosis (see methods, definition of
HIV-risk perception).

HIV-risk perception in the Italian Surveillance
(IHIVS)

Table 2 shows the main characteristics of the study
population by HIV-risk perception stratified by the in-
dividual characteristics and regional socio-economic
indicators: 4804 (27%), 7327 (40%), and 5924 (33%)
were classified from the poorest to the highest HIV-risk
perception, respectively.
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Table 2
General characteristics and socio-economic indicators at diagnosis according the level of HIV-risk perception (low, moderate, high;
n =18 055 new HIV diagnoses, Italy 2010-2016)

Low’ Moderate? High3
n = 4804 (27%) n =7327 (40%) n =5924 (33%)
n % n % n %
Age
<40 2135 44% 4278 58% 3705 63%
>40 2669 56% 3049 42% 2219 37%
Gender
males 3828 80% 5345 73% 4813 81%
females 976 20% 1982 27% 111 19%
HIV exposure category
heterosexuals 2483 52% 3706 51% 2190 37%
IDU 225 5% 424 6% 189 3%
MSM 1621 34% 2423 33% 3177 54%
not indicated 475 9% 774 11% 368 6%
Nationality
[talians 3587 27% 5232 39% 4551 34%
non-Italians 1217 26% 2095 45% 1373 29%
Geographical area
Northern Italy 2276 20% 5167 70% 3921 66%
Central Italy 1297 50% 547 8% 760 13%
Southern Italy 1231 30% 1613 22% 1243 21%
Year of diagnosis
2010 632 13% 1041 14% 845 14%
2011 697 14% 1026 14% 917 15%
2012 785 16% 1159 16% 987 17%
2013 715 15% 1081 15% 868 15%
2014 690 14% 941 13% 842 14%
2015 657 14% 1089 15% 745 13%
2016 628 14% 990 13% 720 12%
Education, tertiles*
least level: 33%-39% 1923 40% 832 11% 1216 21%
moderate level: 40%-41% 904 19% 4495 61% 2929 49%
high level: 42%-52% 1977 41% 2000 28% 1799 30%
Deprivation, tertiless
least level: 8%-14% 2449 51% 2070 28% 2230 38%
moderate level: 15%-16% 245 5% 3285 45% 2059 35%
high level: 17%-43% 2110 44% 1972 27% 1635 27%

Low ="because HIV-symptoms’, 2Moderate = “‘check-up for diseases other than HIV": 44% other pathologies, 33%, routine health checks, 11% pregnancy or other
reproductive health checks, 8% pre-donation testing blood or organs, 4% hospital recovery for non-HIV pathologies; *High ="having engaged in behaviour at risk
for HIV: 86% unprotected sex, 2% newly HIV diagnosed partner, 12% not specified risk behaviour; “we assumed as least educated, individuals living in regions with
an education level ranging from 33% to 39% i.e,, the "rate” of adults with a lower secondary education level ranging from 33% to 39%, as moderate level from 40%
to 41%, and as high level from 42% to 52%; *we assumed as least deprived, individuals living in regions with a percentage of families with material deprivation from
8% to 14%, as moderate level from15% to 16%, and high level from 17% to 43%.

Of those classified as with low HIV-risk perception  were aged less than 40 yrs, MSM, living in the South-
the majority were aged greater than 40 yrs, males, ern Italy and living in region with moderate level of
heterosexuals, living in central Italy and living in most  education.
educated regions and least deprived regions. Of those In particular, of those categorized as with moderate
classified as aware of HIV-risk perception, the majority ~ perception, 44% were tested during ascertainments re-

N
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lated to non-HIV symptoms, 33% during routine health
checks, 11% for checks during pregnancy or related to
medically assisted reproduction, 8% pre-donation test-
ing of blood, or of organs; 4% during hospital recovery
for pathologies other than HIV. Of those categorized in
the third group and for whom the reason for testing was
awareness of behaviours at risk of HIV: 86% because
of unprotected sex, 2% because newly HIV diagnosed
partner, 12% with a risk behaviour non specified.

Demograpbic characteristics and socio-economic
indicators as determinants of HIV-risk perception
at first HIV diagnosis

In Table 3 both crude Odds Ratios (OR) and adjusted
OR (AOR) of demographic and socio-economic char-
acteristics possibly associated with poorer HIV-risk
perception vs higher levels of HIV-risk perception are
shown. In the univariate analysis all variables resulted
associated with poorer HIV-risk perception (Table 3,
crude OR), except for gender with males less likely with
low perception [crude OR of males »s females: crude
OR = 0.91 (95% CI: 0.85-0.97)], for geographical area
(those who lived in the North were less likely to be with
low perception respect those who lived in the South:
crude OR = 0.72, 95% CI: 0.67-0.77); calendar year of
diagnosis was not associated with poorer HIV risk per-
ception. Again, when adjusting for all provinces within
region of residence as random effect [Table 3, AOR, col-
umn (a)], results were similar except for gender [AOR
of males vs females = 0.97 (95% CI: 0.91-1.03)] and for
nationality [AOR of Italians »s non Italians = 1.03 (95%
CI: 0.97-2.00)].

In the full model, regional deprivation (both least
and most deprived vs moderated deprived) and regional
education (least educated »s moderate educated), older
age (> 40 vs > 40 yrs), gender (males vs females), HIV-
risk group and living in Central Italy resulted all asso-
ciated with poorer HIV-risk perception (multivariate
analysis with all variables: Table 3, AOR of column e).
Of note, when adding regional deprivation in the model
we observed an effect modification for geographical
area of residence in the multivariate analysis (Table 3,
AOR of column d), suggesting that regional deprivation
may have a different effect on those living in the North
respect to the South of Italy.

The between provinces within region of residence
variance (i.e., random intercept) resulted in all models
with a p-value < 0.001, indicating that there were sig-
nificant differences between provinces within region of
residence, also after accounting for sociodemographic
variables (Table 3, see the row with random effects pa-
rameters).

DISCUSSION

In Italy we found that there is a fairly high proportion
of people HIV diagnosed with poor risk perception at
diagnosis, given the reason for undergoing HIV-testing
was HIV-symptoms (27%) or non-HIV health checks
(40%).

Independent risk factors associated with poorer HIV-
risk perception were: regional deprivation (both most
and least deprived vs moderate deprived areas); living

in Central Italy (Centre »s South); regional education
(least educated »s moderate educated areas); HIV-ex-
posure group (heterosexuals and IDU »s MSM); older
age; gender (males s females). Our results were not
directly comparable with other studies, because of dif-
ferent methods/definitions of HIV-risk perception or
studied population.

However our findings can be compared with the stud-
ies relative to late presentation for HIV care, since late
presentation can be considered as a consequence of
low risk perception as described by a Swiss HIV Cohort
Study, in which late presentation to HIV care was driv-
en by late HIV testing, due to lack of perception about
HIV [25]. Furthermore, in our study, this is corrobo-
rated by the fact that those defined with lower HIV-risk
perception were also, on average, those with the lowest
CD4 at diagnosis, as well as those more likely to be with
HIV-symptoms at diagnosis, thus those who were more
likely to be late presenters as shown in the analyses.

This study found that the effect of regional depriva-
tion on low HIV-risk perception was U-shaped: specifi-
cally, we showed that both those most deprived and
those least deprived had a significant higher risk of
poorer HIV risk perception (58% and 33% increments
for those most and least deprived, respectively). In the
case of the most deprived regions, our results were simi-
lar to the findings of the Swiss study where late presen-
tation for HIV-care has been found to be more frequent
in individuals living in neighbourhoods of lower socio-
economic status [25], whereas this is the first study that
found an unexpected association of least deprivation
with low HIV-risk perception. Meanwhile, in a French
study the European Deprivation Index was not associ-
ated to late diagnosis [26].

In our opinion this finding (U-shaped effect of depri-
vation) could reflect the large differences in the organi-
zation and provision of HIV care (with possible delay
in HIV diagnosis) between the 20 Italian regions. Two
realities coexist in Italy [27]: on the one hand the re-
gions with less deprivation (i.e., Northern regions) with
consequent better accessibility to diagnostic facilities,
therefore with greater probability to be diagnosed also
during controls far from the suspicion of HIV (second
category of HIV-risk perception definition), from the
other, the regions with greater deprivation (especially in
the South) and thus, with lower access and consequent
greater probability of late diagnosis (first category of
poor HIV-risk perception). This remark could partly
explain, why when adding the deprivation in the mul-
tivariate model we observed a change in the effect of
the geographic area. In fact, when we took account of
different regional distribution of deprivation thus, lower
access in the South and higher access in the North [27],
the likelihood of poorer HIV-risk perception was higher
in the Northern respect to the Southern area; while
instead the differences between Central and Southern
Italy persisted.

We observed that regional education affected lower
HIV-risk perception for least educated areas vs middle
educated areas: our result was, partly in contrast with a
study performed by a probability sample survey of the
British population on HIV risk perception that found
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Table 3

Crude Odds Ratio (OR) and adjusted OR of lower HIV-risk perception vs higher HIV-risk perception estimated by ordinal logistic
models (n = 18 055 new HIV diagnoses; 107 Italian provinces within 20 regions)

Univariate models Adjusted (a) Adjusted (b) Adjusted (c) Adjusted (d) Adjusted (e)
crudeOR  p-val OR p-val OR p-val OR p-val OR p-val OR p-val

Age

> 40 vs <40 yrs 1.66 < 0.001 1.71 < 0.001 1.60 <0.001 1.59 < 0.001 1.60 < 0.001 1.59 < 0.001
(1.58-1.76) (1.61-1.81) (1.50-1.69) (1.50-1.69) (1.50-1.69) (1.50-1.69)

Gender

Males vs Females 091 0.003 097 0350 1.30 <0.001 1.30 <0.001 1.30 <0.001 1.30 <0.001
(0.85-0.97) (0.91-1.03) (1.20-1.40) (1.20-1.40) (1.20-1.40) (1.20-1.40)

HIV-exposure

category

Hetero vs MSM 1.88 < 0.001 1.83 <0.001 1.96 < 0.001 1.96 < 0.001 1.96 <0.001 1.96 <0.001
(1.77-2.00) (1.72-1.95) (1.82-2.10) (1.83-2.10) (1.83-2.11) (1.83-2.11)

IDU vs MSM 191 <0.001 1.83 < 0.001 1.82 < 0.001 1.82 < 0.001 1.82 <0.001 1.82 < 0.001
(1.68-2.17) (1.60-2.10) (1.59-2.08) (1.59-2.08) (1.59-2.08) (1.59-2.08)

Not indicated vs 2.02 < 0.001 2.56 < 0.001 2.54 < 0.001 255 < 0.001 253 < 0.001 254 < 0.001

MSM (1.83-2.23) (2.29-2.85) (2.27-2.84) (2.28-2.85) (2.26-2.82) (2.27-2.83)

Nationaliy

Non Italian vs 1.10 0.002 1.03 0380 1.06 0.126 1.05 0.133 1.06 0.134 1.06 0.138

Italian (1.10-1.04) (0.97-2.00) (0.98-1.13) (0.98-1.13) (0.98-1.13) (0.98-1.13)

Geographical

area

Center vs South 1.80 <0.001 1.84 < 0.001 173 0.003 1.54 0.007 265 <0.001 2.11 < 0.001
(1.63-1.98) (1.28-2.64) (1.20-2.51) (1.11-2.13) (1.84-3.83) (1.37-3.24)

North vs South 0.72 <0.001 0.79 0.074 0.75 0.034 0.94 0.907 1.76 0.002 1.54 0.132
(0.67-0.77) (0.61-1.02) (0.57-0.99) (0.63-1.40) (1.23-2.52) (0.88-2.69)

Years

2016 vs 1.07 0.118 1.00 0.947 1.00 0.994 1.00 0.908 0.99 0.796 1.01 0.782

2010-2015 (0.98-1.16) (0.91-1.10) (0.90-1.10) (091-1.11) (0.90-1.09) (0.92-1.12)

Education

Low vs moderate 2.86 < 0.001 2.87 <0.001 _ 2.60 < 0.001 _ 1.74 0.004
(2.66-3.08) (2.19-3.76) (1.93-349) (1.20-2.54)

High vs moderate 1.88 < 0.001 1.83 < 0.001 _ 1.64 0.023 _ 144 0.104
(1.77-2.00) (1.43-2.33) (1.07-2.52) (0.93-2.22)

Deprivation

Low vs moderate 2.19 < 0.001 217 < 0.001 _ _ 1.98 < 0.001 1.58 0.006
(2.05-2.34) (1.59-2.97) (1.48-2.67) (1.14-2.18)

High vs moderate 249 <0.001 2.60 <0.001 _ _ 3.86 <0.001 233 0.001
(2.33-2.67) (1.93-3.50) (2.63-5.67) (1.39-390)

Random effects

parameters

variance; SE; _ _ see note 2 0.369; 0.057; 0.247; 0.040; 0.242; 0.039; 0.221; 0.036;

p-value <0.001 <0.001 <0.001 <0.001

a) OR adjusted for provinces within region of residence as random intercept;

b) OR adjusted for provinces within region of residence as random intercept + individual characteristics;
) OR adjusted for provinces within region of residence as random intercept + individual characteristics + education;
d) OR adjusted for provinces within region of residence as random intercept + individual characteristics + deprivation;

e) OR adjusted for provinces within region of residence as random intercept + individual characteristics+ education + deprivation

note 2: Random effects parameters ( variance; SE; p-val ) for model with: age (0.441; 0.066; < 0.001); gender (0.434; 0.066; < 0.001); HIV-exposure cat (0.450;
0.067; < 0.001); nationality (0.435; 0.065; < 0.001); geographical area (0.350; 0.054; < 0.001); years (0.436; 0.066; < 0.001); education (0.266; 0.043; < 0.001);

deprivation (0.309; 0.048; < 0.001).

that having academic qualifications was associated with
lower HIV risk perception [14] at individual level. Of
note, also in our analysis before adjusting for depriva-
tion we observed a similar result, i.e., higher educated
areas were associated with lower HIV risk perception,
but when adjusting for regional deprivation this effect
tended to disappear, suggesting possible interactions

between regional education and deprivation.

Our results on demographic risk factors could be
overlapped to the same factors reported so far among
late presenters in Italy [3] and in rest of Europe [4,
7]. Demographic factors were also consistent with the
characteristics of all new HIV diagnoses in Italy [2, 3]:
older age, in fact, was associated with HIV-risk percep-

N
ORIGINAL ARTICLES AND REVIEWS . . . d



Maria Dorrucci, Vincenza Regine, Patrizio Pezzotti et al.

tion, and it reflect the progressive increase of the me-
dian age at new HIV diagnosis observed in the IHIVS
[3]. Older age was associated with late presentation at
diagnosis in Italian studies [3], as well as, in rest of Eu-
rope [6, 7], supporting that late presentation in older
adults could be a consequence of the higher HIV-risk
perception observed in older individuals. Age as risk
factor of low HIV-risk perception was also reported by a
study conducted in the British population on HIV risk
perception and HIV testing: authors showed that low
risk perception was associated with being older for all
age classes between 25 and 74 yrs independently from
educational level [14].

Regarding gender, males showed lower HIV-risk per-
ception than females. This result indirectly confirmed
that new Italian HIV diagnoses over time are more fre-
quent among males than females in our surveillance [2,
3], as well as the finding that male gender is generally
associated with late presentation in Italian and Euro-
pean studies [3, 4]. However, this result was in contrast
with the finding HIV-risk perception was lower among
females with respect to males in the general British
population [14] and in a Swiss cohort [25].

We found that heterosexual transmission and IDU
compared to MSM were associated with lower HIV-risk
perception. This finding was similar to that shown by
Porter et al., on factors associated with lack of percep-
tion of HIV in UK [28] before 1996, and to an Ital-
ian cohort study on risk factors relative to late present-
ers after 1996 [29]. Higher perception of HIV among
MSM respect to heterosexual males was shown also
in a more recent UK study [14]. However, the finding
that MSM showed higher HIV-risk perception respect
to IDU and heterosexuals was in contrast with the in-
creasing trend of new diagnoses among MSM reported
by Italian HIV surveillance, and the higher proportion
of undiagnosed cases estimated among MSM respect
the other risk groups in Italy [4]. These findings sug-
gest that although a large part of MSM are aware of
HIV at-risk practices, yet a proportion of them engage
in high-risk behaviours that feed the reservoir of new
undiagnosed infections [30]. These behaviours can be
associated with perceived partner knowledge and rea-
sons reflecting perceived gay- and HIV-related stigma,
thus delaying HIV testing [31].

This study must acknowledge some limitations. Fore-
most, any generalization from the results should be
made with caution; because of the cross-sectional na-
ture of our data we are not able to draw conclusions
about causal effect; further we cannot exclude possible
distortion resulting from “ecological fallacy”. In fact, the
regional education and deprivation level was assigned to
new HIV diagnoses according to their area of residence;
as a consequence, a patient was defined as “less deprived
and/or less educated” because he or she lives in a “less
deprived and/or less educated areas”. Thus, these results
should be confirmed at individual-level, or at least in
smaller geographical areas. However, in order to control
for this limitation we assigned the regional estimates of
education and deprivation to the provinces of residence
within regions of each individual residence: in fact Ital-
ian provinces are smaller geographic areas respect to the

regions (110 Italian provinces vs 20 Italian regions), and
we obtained similar results when comparing findings
from univariate models with those from models adjust-
ed for provinces of residence entered as random effects.
Another limit could rely on the definition of HIV-risk
perception especially on ordering of the three groups.
For instance, why does an opt-out health care check for
a pregnant woman would indicate higher risk perception
than a doctor’s visit due to HIV related symptoms? The
only argument as to why this classification ordering was
reasonable relies on the fact we observed a lower CD4
count within each group with the decrease of the HIV-
risk perception just as it has been defined.

There are a number of strengths in this study. The large
study sample included the majority of new HIV-diagno-
ses performed by HIV surveillance in Italy as shown in a
previous study [32] which increases the generalizability
of our results. Further, this is the first study on HIV-risk
perception using data from a HIV Surveillance System.
Another strength is the use of socio-economic indica-
tors that are internationally estimated parameters [20,
21], and this could ensure the reproducibility of these
analyses in other European countries.

In conclusion, our findings on risk factors of HIV-risk
perception are those reported in the majority of studies
for HIV late presenters (i.e., the consequence of low
HIV-risk perception): older adults, males, heterosexuals
and IDU »s MSM, and those living in Central Italy had
more likely a low HIV-risk perception at first diagnosis.
Further, different regional deprivation and education,
seemed to contribute to the lower HIV-risk perception
in Italy, indicating that both individual and regional ap-
proaches are important in health care policies.
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