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Abstract We estimated the proportion of drug users at
treatment centres in Italy who had undergone HIV testing
and the correlates of testing. Of the 1,917 drug injectors,
37.4% had been tested in the current year; of the 665 non-
injectors, 28% had been tested. Among injectors, testing
was associated with: being older than 35, foreign nation-
ality, residing in central Italy, drug use for over 2 years,
and having undergone both pharmacological and psycho-
logical treatment. Among non-injectors, an association was
found for foreign nationality and not having been treated at
other facilities. The results stress the need to facilitate
access to testing.
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Introduction

The most recent guidelines on HIV testing reaffirm the
need to increase screening among persons at high risk of
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infection, including injecting drug users, among whom
testing should be performed at least once a year [1, 2]. The
reasons for not undergoing HIV testing are reported to be
related to the drug users themselves, the available facilities,
or both. In particular, drug users may not be aware of
having engaged in at-risk behaviour, or it may be difficult
for them to access healthcare facilities. Furthermore, there
can be a lack of appropriate facilities, or the facilities may
have insufficient budgets. In Italy, the prevalence of HIV
infection among drug users (both injectors and non-injec-
tors) being treated at public drug-treatment centres (known
as “SerTs”) has been decreasing unexplainably, though the
proportion of drug users tested has also decreased [3]. In
particular, in 2007, 38.0% of the drug users attending SerTs
had never been tested or had been tested in the past yet not
in the current year, whereas this proportion was much
higher in the past (e.g., in 2001, it was 50%) [3]. However,
no information is available on why so few drug users are
undergoing HIV testing or on the characteristics of those
failing to be tested, information that is crucial in control-
ling the spread of infection.

The objective of the present study was to determine the
proportion of drug users (both injectors and non-injectors)
being treated at SerTs who undergo HIV testing and to
identify the correlates of testing.

Methods

In 2005 and 2007, we conducted a cross-sectional study on
a sample of SerTs. In Italy there are 550 public drug-
treatment centres, located in all 20 of the country’s regions.
The centres offer free medical care and psychological
assistance on an outpatient basis to persons who use drugs,
whether injectors or not. Drug-users seek assistance at
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these centres on their own initiative. For each of year, 50 of
the 550 existing SerTs were randomly selected with
probability proportional to size sampling (number of drug
users attending SerTs annually), and for each SerT, 30 drug
users were selected by simple random sampling from each
year’s list of attendees. Drug users who were selected in
2005 were excluded from the analysis performed in 2007.

After having provided written informed consent, these
individuals underwent a structured interview using a spe-
cifically designed anonymous questionnaire, administered
by trained SerT personnel. The questionnaire included
socio-demographic data and information on: HIV testing;
reasons for not having been tested; drug use (type,
administration, and year started); sexual behaviour; number
of years of SerT attendance; and type of treatment. The
serological data were taken from the individuals’ clinical
charts. All of the temporal variables were taken “at the
time of the interview”. No incentives for participation
(financial or otherwise) were provided.

Data analyses were performed separately for injectors
and non-injectors. The proportion of persons tested in 2005
and 2007 was calculated, and the characteristics of the
individuals who had undergone testing were compared to
those who had not (never tested and those tested with a
negative result in the years prior to the interview); differ-
ences were calculated with the chi-square test, given that
all of the variables were, or transformed into, categorical
variables.

For the analysis of the reasons for not undergoing testing
(for which multiple answers were allowed), the percentage
was calculated for each reason out of the total number of
drug users. To identify correlates of testing, a multivariate
logistic regression model was used, with testing (Yes/No)
as the dependent variable. The multivariate model included
all variables with a P-value lower than 0.15 in the uni-
variate analysis, in addition to age, gender, and HIV se-
rostatus. The goodness-of-fit was evaluated with the
Hosmer and Lemeshow [4] test. The statistical analyses
were performed with SPSS (version 17.0).

Results

Of the 100 SerTs selected, 87 participated (45 in 2005
and 42 in 2007). The SerTs that refused to participate
declared that they did not have personnel available to
collaborate on this study. However, they were not sig-
nificantly different from the participating SerTs in terms
of geographic location (P-value > 0.05, chi-square test) or
the mean number of patients (P-value > 0.05, Student’s
t-test). A total of 2,610 drug users were selected (1,350 in
2005 and 1,260 in 2007); 28 (1.1%) refused to participate,
all of whom reported that they did not have the time.
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Thus, 2,582 drug users were included in the analysis;
1,917 (74.2%) were injectors and 83.4% were males. The
median age was 33 years for females [interquartile range
(IQR): 17-64] and 35 years for males (IQR: 18-66); the
most represented age-group was that including persons
aged 35-44 years.

The types of drugs used (at least once in lifetime) were:
heroin (92.5% of participants), cocaine (65.6%), and
amphetamines or ecstasy (29.9%). The median duration of
drug use was: 18 years for cannabis, 16 years for heroin,
13 years for amphetamines, and 12 years for cocaine (data
not shown in table). Of the 2,388 persons using heroin
when first visiting the SerT, 69.0% engaged in daily use
and 79.4% were injectors; of the 1,694 cocaine users,
19.7% were daily users and 75.2% injected. The use of
more than one type of drug was very common: 83.5% of
the drug users used two or more substances simultaneously.
Only 16.7% of the participants used one type of drug only,
82% of whom were heroin users.

A total of 902 (34.9%) participants had been tested for
HIV in the year of the interview, whereas 1,680 (65.1%)
had not [i.e., both those never tested (n = 273, 16.2%) and
those with a negative result in the past but who had not
repeated the test in the year of the interview (n = 1,407,
83.8%)]. In 2005, 586 (43.3%) participants (both injectors
and non-injectors) were tested, and in 2007, 316 (25.0%)
were tested. Of the 1,917 injectors, 37.4% were tested in
the year of the interview; of the 665 non-injectors, 28.0%
were tested in that year.

Among the injectors, the reasons for not undergoing
testing were: did not have the time or felt that it was not
important (42.0%), did not engage in syringe exchange
(24.6%), did not engage in at-risk sexual behaviour
(21.7%), and difficulties with venous access (8%). For the
remaining participants, the reason was related to how the
specific SerT was organised: 13.3% reported that the SerT
did not have the resources to take blood samples, and
11.5% reported that the hours in which the laboratory
took blood samples did not coincide with their work
hours.

The variables that were significantly associated with
HIV testing in the univariate analysis are shown in Table 1
(injectors) and Table 2 (non-injectors).

According to the multivariate analysis, among injectors
(Table 1), testing was significantly associated with: age
greater than 35 years, foreign nationality, residing in cer-
tain regions in central Italy, having engaged in drug use for
more than 2 years, having undergone both pharmacological
and psychological treatment at the SerT, and inclusion in
the study in 2005. Among non-injectors (Table 2), an
association was found for foreign nationality, not having
received any type of treatment at other facilities, and
inclusion in the study in 2005.



AIDS Behav (2011) 15:711-717 713
Table 1 Percentage of injector drug users tested for HIV and factor associated to HIV testing
Total (n) Injectors (n = 1,917) Adjusted OR 95% CI
% Tested ~ X° OR  95% CI

Gender 9.20%*

Males 314 35.8 1 1

Females 1,593 44.9 1.46 1.14-1.86 1.15 0.85-1.57
Age group (years) 136N

<35 668 36.2 1 1

>35 854 38.8 1.11 0.93-1.35 1.29 1.03-1.66
Nationality 2.46%*

ITtalians 1,890 37.1 1 1

Non-Italians 27 51.9 1.82 0.85-3.90 3.22 1.21-8.33
Region 163.42%**

Piemonte 237 57.0 1 1

Liguria 54 352 2.43 1.31-4.50 2.11 1.07-4.40

Lombardia 168 54.8 1.09 0.73-1.62 0.79 0.49-1.27

Veneto 247 59.9 0.88 0.61-1.27 1.07 0.70-1.62

Emilia Romagna 21 52.4 1.20 0.49-2.94 0.55 0.18-1.68

Toscana 178 62.4 0.80 0.53-1.19 0.85 0.53-1.34

Lazio 202 61.4 0.83 0.57-1.22 0.81 0.50-1.30

Umbria 27 65.3 0.70 0.40-1.21 0.7 0.37-1.34

Marche 67 16.4 6.73 3.36-13.51 8.19 3.85-17.41

Abruzzo 75 73.3 0.48 0.27-0.85 0.87 0.46-1.64

Campania 203 66.5 0.67 0.45-0.98 0.81 0.52-1.27

Calabria 23 47.8 1.44 0.61-3.40 1.22 0.46-3.24

Puglia 68 72.1 0.51 0.32-0.79 0.73 0.44-1.21

Sicilia 201 86.6 0.20 0.17-0.33 0.27 0.15-0.47

Sardegna 22 100.0 0.00 0.00-0.00 0.00 0.00-0.00
Years of education 5.90%

0-5 169 355 1 1

6-8 720 389 1.16 0.82-1.64 0.77 0.51-1.14

9-13 754 38.6 1.14 0.80-1.61 0.76 0.51-1.13

>14 258 31.0 0.81 0.54-1.23 0.58 0.37-0.92
Years of drug use before entering SerT 17.07%%*

<2 270 26.3 1 1

>2 1,612 39.5 1.82 1.36-2.43 1.60 1.13-2.27
Years attending SerT” 8.80**

<4 42.7 1 1

5-9 36.8 0.78 0.61-1.01 0.82 0.61-1.09

10-14 34.8 0.72 0.56-0.93 0.87 0.66-1.17

>15 34.6 0.71 0.54-0.93 0.88 0.64-1.20
Current treatment 21.02%%%

Methadone 1,267 35.5 1 1

Non-pharmacological 386 34.7 1.04 0.78-1.40 1.06 0.80-1.42

Both 264 50.0 2.02 1.46-2.80 2.10 1.52-2.90
Number of sexual partners in lifetime 9.87%%

<5 478 33.7 1 1

15-19 1,029 37.0 1.28 0.96-1.70 1.20 0.91-1.60

>20 395 44.1 1.54 1.09-2.18 1.58 1.11-2.23
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Table 1 continued

Total (n) Injectors (n = 1,917) Adjusted OR 95% CI
% Tested be OR 95% CI
Year of interview 65.55%%%*
2007 27.8 1 1
2005 45.7 2.18 1.80-2.65 1.92 1.51-2.44
Only variables with a P value of <0.15 are reported
HIV. HBV. HCV serostatus was included as a control variable
NS not significant
* <0.15; ** <0.05; *** <0.001
A Chi square for trend 7.1 P-value = 0.008
Table 2 Percentage of non injector drug users tested for HIV and factor associated to HIV testing
Total (n) Non injectors (n = 665) Adjusted OR 95% CI
% Tested  X° OR 95% CI
Gender 107
Males 112 27.3 1 1
Females 549 32.1 1.26 0.81-1.95 1.52 0.84-2.46
Age group (years) 1.917
<35 372 25.3 1 1
>35 293 30.1 1.28 0.90-1.81 0.90 0.55-1.47
Nationality 3.22%
Italians 637 27.3 1 1
Non-Italians 28 429 2.00 0.92-4.30 5.00 1.49-20.00
Region 0 64.63%*%*
Piemonte 88 27.3 1 1
Liguria 6 66.7 5.33 0.92-31.03 2.20 0.28-17.05
Lombardia 68 38.2 1.65 0.84-3.25 1.57 0.70-3.51
Veneto 55 38.2 1.64 0.80-3.38 1.44 0.62-3.30
Emilia Romagna 10 40.0 1.78 0.46-6.85 1.15 0.25-5.26
Toscana 28 46.4 2.31 0.96-5.56 1.50 0.51-4.38
Lazio 101 17.8 0.58 0.29-1.60 0.28 0.10-0.71
Umbria 62 11.8 0.36 0.80-1.67 0.53 0.09-2.90
Marche 23 65.2 5.00 1.88-13.29 2.57 0.90-7.29
Abruzzo 45 11.1 0.33 0.12-0.94 1.27 0.27-5.74
Campania 77 67.5 1.28 0.66-2.50 1.00 0.46-2.15
Calabria 8 75.0 0.89 0.19-4.71 0.51 0.09-2.90
Puglia 172 71.0 1.09 0.57-2.09 1.05 0.49-2.26
Sicilia 35 100.0 0.00 0.00-0.00 0.00 0.00-0.00
Sardegna 11 100.0 0.00 0.00-0.00 0.00 0.00-0.00
Years of education 8.53%*
0-5 47 12.8 1 1
6-8 251 30.7 3.02 1.23-7.42 2.88 0.89-9.31
9-13 276 29.7 2.89 1.18-7.06 2.15 0.67-6.83
>14 84 214 1.86 0.68-5.08 1.57 0.42-5.81
Years of drug use before entering SerT 8.92%*
<2 142 18.3 1 1
>2 505 31.1 2.03 1.26-3.20 1.50 0.81-2.80
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Table 2 continued
Total (n) Non injectors (n = 665) Adjusted OR 95% CI
% Tested x* OR 95% CI

Years attending SerT” 7.31%

<4 324 1 1

5-9 24.9 0.69 0.46-1.03 0.74 0.47-1.18

10-14 23.9 0.66 0.39-1.11 0.64 0.33-1.23

>15 15.6 0.39 0.14-1.03 0.83 0.24-2.78
Treated at other facilities 3.93%*

Yes 86 18.6 1 1

No 526 28.9 1.78 1.01-3.16 2.14 1.09-4.21
Year of interview 21.93%**

2007 20.0 1 1

2005 36.3 2.28 1.60-3.23 2.01 1.26-3.21

Only variables with a P value of <0.15 are reported

HIV. HBV. HCV serostatus was included as a control variable
NS not significant

* <0.15; ** <0.05; *** <0.001

A Chi square for trend 6.7 P-value = 0.01

Discussion

Failure to undergo testing can have serious consequences
in preventing infection and on the health of already
infected persons, due to the lack of early treatment and
care. According to studies performed in other countries [5,
6], drug users can constitute a “bridge population” and
transmit the virus to other groups, for example, hetero-
sexuals. In Italy, according to the National AIDS Registry,
21.2% of the heterosexuals diagnosed since the beginning
of the AIDS epidemic had acquired infection from a drug-
using partner.

In our study, 34.9% of the participants (more than one-
third of injectors and more than one-fourth of non-injec-
tors) had been tested in the year of the interview. This is
lower than the percentage reported by the Ministry of
Health and is in part due to the extremely low proportion of
persons tested in 2007. Our results are also consistent with
the trend of decrease in the proportion of drug users who
undergo HIV testing. As reported in other studies [7], HIV
testing among injectors was significantly associated with
being older than 35 years of age, which may reflect a
greater probability of undergoing testing or an increased
perception of risk with age. Moreover, non-national
injectors were three times more likely than Italian injectors
to have been tested. A plausible explanation for this finding
could be an increased awareness of health status resulting
from recent increases in new diagnoses of both HIV
infection and AIDS among non-nationals [8], though there

were too few non-nationals
conclusions.

Of particular interest is the finding that the proportion of
drug users who had undergone testing differed by region.
In some regions (generally in the north), the SerTs seem to
be more efficient and perform testing for most of the
attending injectors, which could be explained by the higher
diffusion of infection in some regions compared to others
[8, 9]. The finding that, among injectors, testing was
associated with more than 2 years of drug use could reflect
a greater perception on the part of both the drug user and
the SerT of the risk of infection with the increasing number
of years of drug use.

Drug users undergoing both pharmacological and psy-
chological treatment were twice as likely to have under-
gone testing compared to those undergoing only one of the
two types of treatment. This is probably related to the fact
that these individuals are involved in a more complete
treatment program, which involves them physically, psy-
chologically and socially, and that they are more willing
than persons undergoing methadone treatment alone to
accept proposals made by the SerT personnel. Other studies
have found that very low proportions of drug users not
undergoing treatment are tested for HIV [10].

Finally, the drug users who were included in the study in
2005 were twice as likely to have undergone testing than
those included in 2007. In fact, in 2007 only one-fourth of
the drug users had undergone testing. Although this finding
may confirm the trend of decrease in the proportion of drug

to draw any concrete
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users undergoing testing reported by the Ministry of Health
[3], other factors that are not easily identifiable may also
play a role, such as a lack of resources.

Among non-injectors, testing was significantly associ-
ated with foreign nationality, not having undergone
treatment in other facilities, and having been included in
the 2005 analysis. Factors related to sexual behaviour,
such as a high number of sexual partners or a low age at
first sexual experience did not constitute a determinant for
testing. Nonetheless, according to other studies, the risk
of sexual transmission of HIV among non-injectors is
much higher than that among the general population, and
sexual transmission among these individuals is becoming
increasingly more common [11], not to mention the
finding that the use of non-injecting drugs is also on the
rise [3, 12].

Some limitations of this study should be mentioned.
First of all, the fact that this was a cross-sectional study
did not allow us to evaluate causality between the vari-
ables studied and failure to undergo testing but only to
describe general correlations. Furthermore, the study
population only consisted of persons seen at SerTs, who
are not necessarily representative of the entire drug-using
population in Italy, and no information is available on
testing or HIV seroprevalence among drug users not being
seen at SerTs. Regarding the information on drug use and
sexual behaviour, we also cannot exclude either recall
bias or, given that an interview was performed, response
bias.

To conclude, the results of our study stress the need to
promote testing among drug users, including non-injec-
tors. Screening should be offered not only during the
welcoming phase in SerTs but also on a regular basis
during the entire duration of treatment, especially in
geographic areas with a higher prevalence of HIV infec-
tion, and persons who test negative should be provided
with information for avoiding contagion. SerT personnel
should be made aware of the necessity of routine testing
among injecting drug users. Furthermore, there is an
apparent need to simplify access to testing, which could
be achieved by arranging for blood samples to be drawn
at the SerTs themselves (or creating mobile testing units).
Efforts should also focus on young persons, on other
persons who do not have a long history of drug use, and
on non-Italians. Finally, through counseling, it may be
possible to remove the obstacles that may lead a drug user
to refuse testing.
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cara; Dadone P, Carmagnola (TO); Dal Lago P, Durano B,
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