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Introduction
The prevention and control of hu-

man immunodeficiency virus (HIV) infec-
tion depends on the completeness and
accuracy ofcase ascertainment and report-
ing. However, several sources of error-
such as underreporting-affect acquired
immunodeficiency syndrome (AIDS) sur-
veillance data.1 These limitations are
more severe when the spread of HIV is
studied separately in different risk groups.
The potential for the heterosexual spread
of the virus in the general population, for
instance, plays a major role in forecasting
the heterosexual diffusion of AIDS in
Western countries. Such predictions, how-
ever, have provided conflicting results
because of a great uncertainty in the
interpretation of time trends among het-
erosexuals.2

Few studies have focused on the
reproducibility of the classification of
AIDS cases as classified by HIV trans-
mission categories. To study this, we
examined 725 Italian AIDS cases for
whom two independent sources of infor-
mation on risk group were available: the
Italian AIDS Registry and the Italian
Cooperative Group on AIDS-Related
Tumors.

Methods
In Italy, AIDS cases are compulsorily

reported to the Italian AIDS Registry, the
national surveillance system located at the

Istituto Superiore di Sanita in Rome.3 At
the time of AIDS diagnosis, information
on the patient's sociodemographic charac-
teristics, medical condition, and risk fac-
tors for HIV infection are collected by
interview and are registered on a standard
form by the medical staff who report the
case. After the risk factors are evaluated,
the registry staff classifies each case into
one HIV transmission category according
to a hierarchical order based on the
frequency of cases (i.e., intravenous drug
users, homosexual men, homosexual men
who are intravenous drug users, recipients
of blood or blood derivatives, and hetero-
sexuals).3 In the absence of a history of
intravenous drug abuse and/or homo-
sexual intercourse (for men) and in
accordance with the suggestion of the
European Centre for the Epidemiological
Monitoring of AIDS in Paris, HIV infec-
tion is attributed to heterosexual transmis-
sion if the patient reported (1) origin from
a country where heterosexual transmis-
sion of HIV is predominant; (2) sexual
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TABLE 1-Classification according to HIV Transmission Category of 725 AIDS Cases In the Italian AIDS Registry and In the
Italian Cooperative Group on AIDS-Related Tumors, by Sex, 1982 through 1993

HIV Transmission Category: AIDS Registry
HIV Transmission

Category: No. (%)
Cooperative No. (%) No. (%) Homosexuals No. (%) No. (%)

Group on AIDS- Intravenous Homosexuals and Intravenous Blood No. (%) Not Total
Related Tumors Drug Users and Bisexuals Drug Users Recipients Heterosexuals Determined No.

Men
Intravenous drug

users
Homosexuals and

bisexuals
Homosexuals and

intravenous
drug users

Blood recipients
Heterosexuals
Not determined

Total

243 (94)

3 (1)

7 (3)

0 (0)
1 (0)
6 (2)

260

7 (3)

233 (88)

1 (0)

0 (0)
13 (5)
11 (4)

265

7 (23)

4 (13)

19 (63)

0 (0)
0 (0)
0 (0)

30

O (0)

O (0)

O (0)

10 (100)
0 (0)
0 (0)
10

0 (0)

3 (100)
0 (0)
0 (0)
3

5 (13)

7 (18)

1 (3)

0 (0)
24 (62)
2 (5)

39

0 (0) 262

10 (33) 257

0 (0)

0 (0)
11 (37)
9 (30)

30

28

10
49
28

634

Women
Intravenous drug

users
Blood recipients
Heterosexuals
Not determined

Total

60 (95)

0 (0)
2 (3)
1 (2)

63

3 (16)

0 (0)
16 (84)
0 (0)
19

0 (0)

0 (0)
2 (33)
4 (67)
6

63

3
20
5

91

intercourse with a person belonging to
known risk groups; (3) sexual intercourse
with an HIV-positive person, whether or
not the partner is known to belong to a
risk group; or (4) infection through sexual
intercourse with partner(s) on whom
information is not available (e.g., prosti-
tutes, or men who have sex with prosti-
tutes or with multiple partners).4 AIDS
cases with insufficient information are
classified as "not determined," and an
active reclassification of such cases is
periodically carried on by the registry.3

The Italian Cooperative Group on
AIDS-Related Tumors is a voluntary
group established in 1986 with the aim of
studying, from several points of view, the
neoplasms that develop in patients in-
fected with HIV.5 When the neoplasm is
diagnosed, the staff in charge of the
patient conducts an interview to deter-
mine, among other clinical, pathological,
and epidemiological information, the pa-
tient's history of intravenous drug use,
homosexual and heterosexual intercourse,
and transfusion of blood or of blood
derivatives. The classification of each
patient into HIV transmission categories
is made at the Epidemiology Unit of the
Aviano Cancer Centre in northeastern
Italy according to the same method
adopted by the AIDS Registry.

A linkage of the 846 patients re-
ported to the Cooperative Group with the

16 860 AIDS cases reported to the AIDS
Registry up through March 1993 allowed
the identification of 725 cases (634 men,
mean age = 35; 91 women, mean age = 31)
listed in both files. The degree of agree-
ment between the AIDS Registry's and the
Cooperative Group's classification of HIV
transmission category for these 725 cases
was assessed using the kappa (K) coefficient
and its 95% confidence interval (CI).6

Results
Ofthe 260 males classified as intrave-

nous drug users in the AIDS Registry, 243
(94%) were similarly classified in the
Cooperative Group (K = 0.88; 95% CI =
0.84,0.92) (Tables 1 and 2). A similar level
of agreement between the two sources
emerged for homosexual men (K = 0.83;
95% CI = 0.79,0.87), whereas for homo-
sexuals who were also intravenous drug
users, the concordance of the two classi-
fications was lower (K = 0.64; 95%
CI = 0.50,0.78) (Table 2).

A total agreement was found for
cases infected by blood or blood deriva-
tives (K= 1.00), but some discrepancies
turned out in the classification of hetero-
sexual men. The Cooperative Group
agreed on 62% of the 39 men coded as
heterosexuals in the AIDS Registry
(K = 0.51; 95% CI = 0.37, 0.65), while
34% of the men coded as heterosexuals in

the AIDS Registry were classified as
intravenous drug users, homosexuals, or
both in the Cooperative Group (Tables 1
and 2). The lowest degree of concordance
was registered for men whose risk group
was not determined. Of 30 such men in
the AIDS Registry, only 9 (30%) were
similarly coded by the Cooperative Group
(K = 0.28; 95% CI = 0.12, 0.44), while of
the remaining 21, 11 (37%) were classified
as heterosexuals and 10 (33%) were
classified as homosexuals by the Coopera-
tive Group (Table 1).

Among the 91 women with AIDS
included in the present study, the Coop-
erative Group and AIDS Registry classifi-
cations agreed in 95% of intravenous drug
user cases (K = 0.85; 95% CI = 0.73,0.97)
and 84% of heterosexual cases (K = 0.77;
95% CI = 0.61,0.93) (Tables 1 and 2).

The kappa coefficients of the three
combinations of "not determined" plus
intravenous drug users, homosexual men,
and heterosexuals were also computed.
Only the addition of the heterosexual
category to those not determined led to a
substantial elevation of the kappa coeffi-
cient in males (from 0.28 to 0.58, Table 2).

Discussion
Transmission categories for HIV in-

fection are derived from behaviors that
are difficult to explore and are not
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TABLE 2-Concordance of the Classiflcation of HIV Transmission Category in
725 AIDS Cases between the Italian AIDS Registry and the
Italian Cooperative Group on AIDS-Related Tumors, by Sex,
1982 through 1993

Men Women Total
HIV Transmission

Category K 95% Cl K 95% Cl K 95% Cl

Intravenous drug users 0.88 0.84, 0.92 0.85 0.73, 0.97 0.88 0.84, 0.92
Homosexuals and 0.83 0.79, 0.87

bisexuals
Homosexuals and intrave- 0.64 0.50, 0.78 ... ...

nous drug users
Blood recipients 1.00 1.00 1.00
Heterosexuals 0.51 0.37, 0.65 0.77 0.61, 0.93 0.59 0.47, 0.71
Not determined 0.28 0.12, 0.44 0.71 0.32,0.95 0.34 0.18,0.50
Intravenous drug users 0.80 0.76, 0.84 0.79 0.65, 0.93 0.80 0.76, 0.84
+ not determined

Homosexuals + not 0.83 0.79, 0.87 ... ...

determined
Heterosexuals + not 0.58 0.46, 0.70 0.83 0.74, 0.98 0.65 0.57, 0.73
determined

mutually exclusive. Thus, in the absence
of a gold standard for the classification of
AIDS cases into transmission categories,
the comparison of different sources of
information on risk factors for HIV
infection is of special interest.

In the present study, a satisfactory
degree of concordance between two inde-
pendent sources of classification was
found for the major risk groups: intrave-
nous drug users in both sexes and homo-
sexual men. A lower level of concordance
emerged, however, for the heterosexual
and not-determined categories of men.
These results are in agreement with those
from a previous study on the reliability of
exposure definition in Italy,7 and they
suggest, as already reported in both Italy8
and the United States,9 that substantial
and similar proportions of subjects with
no identified risk factors may actually
have been infected through heterosexual
or homosexual intercourse.

The low level of concordance be-
tween the AIDS Registry and the Coop-
erative Group with respect to the hetero-
sexual and not-determined categories of
men cannot be attributed to the use of
different definitions. Intravenous drug
users and homosexual men tend to report
heterosexual exposure as the mode of
acquiring HIV infection to avoid the social
stigmatization related to these habits, and
risk factors may be identified only after the
case has been reported to the surveillance
system. Moreover, since the Italian surveil-

lance system only recently began using for
classification purposes information about
sexual intercourse with prostitutes and
promiscuous heterosexual partners,3'4 the
report of sexual exposures is likely to have
suffered in the past from a lack ofcomplete-
ness and accuracy.

The present group of 725 AIDS cases
with cancers is not representative of the
totality of Italian cases, and inferences
based on kappa values suffer from meth-
odological drawbacks.10 Moreover, the
small number of cases found in the
not-determined transmission category, in
particular among women, create wide
variability in the estimation of the degree
of reproducibility. With these limitations
in mind, however, the results of the
present study imply that, in Italy, the
disagreement on risk group classifications
has selectively affected the heterosexual
and not-determined categories ofmen. As
was similar to findings from southern
Florida,11 most of the Italian men coded as
heterosexuals in the AIDS Registry file-
but not in the Cooperative Group file-
were coded in the latter as intravenous drug
users or homosexuals. Some discrepancies
between the two files in the classification of
heterosexual and not-determined transmis-
sion also appeared among women, but the
small number of cases under investigation
severely limited a deeper analysis.

In conclusion, the degree of concor-
dance between the AIDS Registry's and
the Cooperative Group's classification of

AIDS cases according to risk group was
high overall, with the noteworthy excep-
tion being the heterosexual and not-
determined categories of men. As the
AIDS epidemic continues to grow, increas-
ing efforts should be directed toward
actively monitoring the reporting of AIDS
cases according to transmission categories.
This is especially true for the heterosexual
group, as surveillance data provide crucial
information on the evolving epidemic
among heterosexually acquired cases. O
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