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Objective.\p=m-\Toevaluate the association between diabetes and human immu-
nodeficiency virus (HIV) seroprevalence in a population of intravenous (IV) drug
users.

Design.\p=m-\Cross-sectionalsurvey in a cohort of IV drug users.

Setting.\p=m-\Community-based study clinic.
Subjects.\p=m-\Thestudy included 2921 individuals with a history of IV drug use in

the past 10 years; over 90% had injected drugs in the past year and 77% in the
past month; only 15% were receiving drug treatment.

Outcome Measures.\p=m-\TheHIV seroprevalence among IV drug users with
and without a history of diabetes.

Results.\p=m-\ThoseIV drug users with a history of diabetes had significantly
lower HIV seroprevalence (9.8%) than nondiabetic IV drug users (24.3%;
P = .03). Despite similar duration and intensity of drug use and sexual practices,
diabetic IV drug users tended not to share injection paraphernalia and were less
likely to attend shooting galleries than nondiabetic IV drug users.

Conclusion.\p=m-\Ourdata suggest that the apparent protective effect of diabe-
tes against HIV infection in IV drug users is most likely due to their safer injection
practices afforded by their ready access to sterile injection equipment.

(JAMA. 1991;266:2259-2261)

INTRAVENOUS (IV) drug users com¬
monly have other medical illnesses.1
Several infections, such as hepatitis,
cellulitis, thrombophlebitis, and endo¬
carditis, are directly related to their in¬
jection practices. Other infectious dis¬
eases, including pneumonia and
sexually transmitted diseases, are com¬
mon among IV drug users due to socio-
economic and behavioral risk character-
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istics. Cirrhosis, acute and chronic
hepatitis, various neurological symp¬
toms, and injuries occur frequently be¬
cause of the high rate of alcoholism and
trauma in drug-dependent populations.

Generally, these infectious and nonin-
fectious diseases are more common

among human immunodeficiency virus
(HlV)-infected IV drug users than
among uninfected IV drug users. This is
to be expected since the drug injection
practices that increase the risk of HIV
infection also increase the risk of these
other diseases. In a study of a cohort of
IV drug users in Baltimore, Md, we
found only one exception to this general¬
ization: diabetes mellitus. Diabetes mel-
litus was the only disease found to be
significantly associated with being HIV
seronegative in our cohort of IV drug

users. Therefore, we studied the associ¬
ation between diabetes and HIV infec¬
tions in greater detail to better under¬
stand this relationship.
Subjects and Methods

We recruited a cohort of2921IV drug
users between February 1988 and
March 1989 for a prospective study of
HIV infection (the ALIVE [AIDS Link
to Intravenous Experiences] Study2).
Recruitment was not based on HIV
serostatus; however, individuals who
already had the acquired immunodefi¬
ciency syndrome were excluded since
the occurrence of this syndrome was one
of the study outcomes.

The study population was recruited
from a variety of sources. Only about
15% of subjects were receiving drug
treatment when they entered the
study. Further details of the rationale,
organization, and data collection meth¬
ods for this study are described else¬
where."

The study questionnaires were ad¬
ministered by trained interviewers. In
addition to demographic and socioeco-
nomic data, the questionnaires included
items on the subject's history of illicit
drug use, sexual practices, and medical
history. Among these questions was
one concerning whether a medical prac¬
titioner had ever diagnosed the subject
as having diabetes. If the participant
responded affirmatively, he or she was
asked when this diagnosis was made.

After counseling about HIV risk be¬
havior, subjects were asked to return to
the clinic 2 to 3 weeks after the baseline
visit to receive their HIV test results
and post-test counseling; 90% of HIV-
seropositive subjects returned to re¬
ceive their test results.2"4
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Demographic and Drug Use Characteristics and Sexual Practices of Diabetic and Nondiabetic
Intravenous (IV) Drug Users by Human Immunodeficiency Virus (HIV) Serostatus

Characteristics

Diabetic
Subjects

Nondiabetic
Subjects*

No.
(HIV Positive,

%) No.
(HIV Positive,

%)
Race
 (7.9) 2552 (26.4) .010

.110W and other (33.0) (7.9)
Age

<35y (15.4) 1598 (24.7) .437
.040£35 y 28 (7.1) 1282 (23.7)

Sex
M (14.3) 2340 (23.8) .241

.03113 (0.0) (26.5)
Current IV drug use

Yes (11.1) (25.4) .050
.347No (0.0) 318 (15.1)

IV cocaine use
Yes 33 (12.1) 2366 (26.6) .061

.265No (0.0) 512 (13.5)
Frequency of injection

Less than daily (5.3) 1749 (22.2) .077
.148Daily 22 (13.6) 1131 (27.5)

History of needle sharing
Yes (a2 persons) 15 (20.0) 1386 (26.3) .583

.024No 26 (3.8) 1490 (22.4)
Onset of IV drug use before 1985

Yes 37 (10.8) 2376 (25.5) .042
.339No (0.0) (1B.7)

Shooting gallery use
Yes (11.1) (28.2) .203

.089No 32 (9.7) 1962 (22.5)
History of receptive anal intercourse

Yes (0.0) (37.1) .297
.068(10.8) 2729 (23.6)

No. of sex partners in last 10 y
0-5 22 (9.1) 981 (24.4) .159

.890

.210

.465

6-10 (0.0) 596 (23.0)
11-20 (16.7) (24.8)
>20 10 (10.0) 800 (25.0)

"Total numbers in each category of nondiabetic subjects vary slightly due to incomplete information on some
subjects.

Serological Studies
Antibodies to HIV type 1 were deter¬

mined using a commercial ELISA (en¬
zyme-linked immunosorbent assay) test
(Genetic Systems, Seattle, Wash) and
were confirmed with a Western blot as¬

say (DuPont Co, Wilmington, Del).
Data Analysis

Frequency distributions were gener¬
ated and variables were cross-classified
with  2 statistics, or exact probabilities
were used to guide interpretation.
Results

A total of 2921 individuals were
screened and recruited into the study,
of whom 703 (24.1%) were HIV type 1
seropositive at baseline. Several dis¬
eases were significantly more common

among HIV type 1 seropositive than
seronegative subjects, including a his¬
tory oforal thrush, bacteremia, bacteri¬
al endocarditis, syphilis, and gonor¬
rhea. Other diseases that were more
common in HIV-seropositive than -ser-

onegative IV drug users were a history
ofpneumonia, genital herpes, hepatitis,
and cirrhosis of the liver. Only one dis¬
ease, diabetes mellitus, was found to be
inversely associated with being HIV
seropositive. A total of 1.7% of the HIV-
seronegative IV drug users, but only
0.6% of the seropositive IV drug users,
had a history of diabetes (P

-

.03).
lb examine the inverse association

between HIV seroprevalence and a his¬
tory of diabetes, we conducted strati¬
fied analyses. The inverse association
persisted when the diabetic and nondia¬
betic IV drug users were stratified by
age, race, and self-reported history of
receptive anal intercourse (Table).
While the association remained for both
younger and older subjects, diabetics
were somewhat older than the nondia¬
betic subjects in our cohort: 28 (68%) of
the 41 diabetic subjects, but only 1286
(45%) of the 2880 nondiabetic subjects,
were aged 35 years or older ( 2 = 9.16;
P<.01). However, among diabetic sub¬
jects, there was no difference in the age

distribution of HIV-seropositive sub¬
jects (mean = 39.5 years; median = 37
years) and HIV-seronegative subjects
(mean = 39.7 years; median = 40 years).

When the diabetic and nondiabetic
participants were stratified by their
drug use characteristics, the lower HIV
seroprevalence among the diabetic sub¬
jects persisted in all categories of drug
injection behavior (Table). The drug in¬
jection practices that are commonly as¬
sociated with increased risk for HIV
infection did not explain the lower HIV
seroprevalence among diabetic sub¬
jects. The proportion of IV drug users
who were current users, injected at
least daily, injected cocaine, and started
IV drug use prior to 1985 did not differ
significantly between diabetic and non¬
diabetic subjects. However, there were
differences between diabetic and nondi¬
abetic subjects in their answers to the
question, "During the last 6 months that
you injected drugs, how often did you
inject drugs using equipment ('works')
that you are absolutely sure no one had
used before?" This question was an¬
swered "more than half of the time" by
77% of diabetic and 64% of nondiabetic
subjects ( 2 = 3.98; P<.05). Also, differ¬
ences were noted between diabetic and
nondiabetic subjects in their answers to
the question, "During the last 6 months
that you injected drugs, how often did
you use equipment ('works') that were
used by another person first and then
passed on to you?" This question was
answered "less than half the time" by
90% of diabetic and 78% of nondiabetic
subjects ( 2 = 5.40; P<.01). In addition,
the proportion ofdiabetic IV drug users
who reported sharing needles with
more than one person (36.6%) was lower
than that reported among nondiabetic
IV drug users (48.3%) ( 2 = 2.18;
 =.14).

In order to examine whether differ¬
ences in sexual practices might help ex¬

plain lower HIV seroprevalence among
diabetic subjects, we stratified our anal¬
ysis by the number of sexual partners
and by whether the subject had engaged
in receptive anal intercourse. The lower
HIV seroprevalence among diabetics
persisted among all subgroups in this
analysis (Table).

To obtain more detailed information
about diabetes and the risk of HIV in¬
fection among IV drug users, we admin¬
istered a supplementary interview
questionnaire to 30 available diabetic
study participants. Of these, 20 (66.7%)
had taken insulin and 16 (53.3%) cur¬

rently were taking insulin. In addition,
16 individuals (53.3%) reported that a
relative in their household also had dia¬
betes, and nine (56%) of these relatives
currently were taking insulin. Sixteen
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(53.3%) of the diabetic subjects current¬
ly had a diabetic identification card or
bracelet. All those interviewed said
that it was easier for a diabetic to obtain
new needles and syringes and that po¬
lice were less likely to arrest a diabetic
IV drug user for possession of drug in¬
jection paraphernalia.
Comment

The main finding presented herein is
an apparent protective effect from HIV
infection associated with a history of
diabetes among IV drug users. We con¬
sidered several possibilities to account
for this association. First, the preva¬
lence ofdiabetes in our population (41 of
2921, 1.4%) was not remarkably differ¬
ent from that reported for general popu¬
lations in the United States for persons
of similar age, sex, and race.5 This ar¬

gues against an important effect of re¬
cruitment bias in this study. Second, the
similar mean and median age of HIV-
infected and uninfected diabetic IV
drug users in this study refutes an im¬
portant effect of survival bias. Third,
the inverse association between HIV
seroprevalence and a history ofdiabetes
persisted within strata of drug injection
practices traditionally associated with
higher risks for HIV infection. This dis¬
putes an important confounding effect
due to a lower intensity of drug use

among diabetic subjects in our study
population. Further, the diabetic sub¬
jects had injected drugs as frequently
and for as long as those without diabetes
in our study population.

Three explanations might be consid¬
ered for the observed association. First,

an immunologie basis for the lower
prevalence of HIV infection among dia¬
betic IV drug users could be postulated,
but it is unlikely. Rather than enhanced
resistance, diabetic individuals tend to
have increased susceptibility to a vari¬
ety of infections.M Second, it is conceiv¬
able that the lower HIV seroprevalence
among diabetic persons could be related
to differences in the rates of sexual
transmission of HIV between diabetic
and nondiabetic IV drug users. Howev¬
er, this would appear to be unlikely
since the differences in HIV seropositi-
vity persisted when the subjects were
stratified by their number of sexual
partners and by whether they had en¬

gaged in receptive anal intercourse.
Several studies of IV drug users have
found injection practices to be more im¬
portant than sexual activities in the
transmission of HIV among active IV
drug users.9"12 Third, rather than a bio¬
logic mechanism, the inverse associa¬
tion might reflect a social phenomenon
whereby diabetics had greater access to
sterile needles and syringes and, there¬
fore, a lower frequency ofusing contam¬
inated injection equipment.

Although the lower HIV seropreva¬
lence among the diabetic subjects in our

study was not due to a less-intense use
of IV drugs or use of drugs over a
shorter period, diabetic IV drug users
did report a higher frequency of using
needles and syringes that they were

"absolutely sure" no one else had used
before than did nondiabetic subjects. In
addition, diabetic subjects reported a
lower frequency of sharing needles than
nondiabetic subjects, including a lower

frequency of following after another
drug user when they did share needles.
Use of shooting galleries, which are
clandestine locations that rent injection
equipment so as to minimize the poten¬
tial for prosecution for possession of
drug paraphernalia, tended to be less
frequent among diabetic than nondia¬
betic IV drug users. Finally, diabetic
subjects perceived themselves as hav¬
ing greater access to, and less threat of
arrest for possession of, drug injection
paraphernalia.

If the observed inverse association is
primarily due to increased access to
sterile injection equipment among dia¬
betic IV drug users, then this study
suggests that lowered restrictions on
access to sterile injection equipment
might result in a reduced rate of HIV
transmission among IV drug users.
While a lowering of such restrictions has
been suggested as a public health poli¬
cy,13 data on the effectiveness of this
approach have been sparse. Despite the
widespread existence of sterile needle
exchange programs in several coun¬

tries, no controlled trials of the effec¬
tiveness of these programs have been
reported.1317 Our data, derived from a
"natural experiment," provide some ev¬
idence to suggest that access to sterile
injection equipment might lead to lower
rates of HIV infection among IV drug
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