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Synopsis ....................................

Seroprevalence surveys of incoming inmates provide
useful sentinel information on human immunodeficiency
virus (HIV) infection rates among groups that practice
HIV-associated high-risk behaviors. In addition, such
data are beneficial to corrections officials in the for-

mulation of institutional policies to prevent HIV infec-
tion.

Inmates entering the Michigan corrections system
from December 1987 to March 1988 participated in
blind, anonymous serosurveys for HIV infection. Eight
of802 entering inmates (1.0 percent) were seropositive:
most seropositive persons reported intravenous drug
use. The most common risk behaviors reported by study
participants were intravenous drug use (20.0 percent),
multiple sexual partners (37.1 percent), and infrequent
(that is, never or seldom) use of condoms (82.6 per-
cent). Women reported the highest rates of intravenous
drug use (35.1 percent) and needle-sharing (19.4 per-
cent).

Results from this study indicate that in spite of wide-
spread HIV-associated risk behaviors, the extent of
HIV-serospositivity among incoming inmates in Michi-
gan is relatively low. Such data suggest that there is
still time to impact the course of the AIDS epidemic
among high-risk groups in States where the prevalence
ofHIV infection is relatively low. The data also indi-
cate that the potential for HIV spread in correctional
facilities is noteworthy and that HIV prevention educa-
tion and substance abuse treatment services are needed
in corrections facilities.

P RISONS ARE VALUABLE sites for sentinel surveys of
human immunodeficiency virus (HIV) infection.
Because incoming inmates are probably more likely to
practice behaviors associated with risk of HIV, es-
pecially intravenous drug use, than the general popula-
tion, seroepidemiologic surveys at correctional intake
facilities provide an opportunity to measure HIV infec-
tion rates among persons who engage in high-risk
behaviors associated with HIV infection. An increase in

HIV seroprevalence among incoming prisoners could
alert public health officials to an escalation of HIV
infection among groups at risk, particularly intravenous
drug users, in the general population.

Another benefit of HIV seroepidemiologic surveys of
incoming inmates is that they provide corrections offi-
cials with data upon which to formulate policies and
programs to prevent HIV infection. Moreover, surveys
of inmate cohorts can be repeated at intervals to deter-
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mine the effectiveness of these efforts. This information
can help corrections officials plan or modify strategies
to prevent the spread of HIV infection among the
inmate population.
We conducted a blind, anonymous seroepidemiologic

survey of 802 consecutive inmates at intake to the
Michigan Department of Corrections during late 1987
and early 1988. Serologic results were matched to HIV-
associated risk behavior questionnaires through the use
of anonymous identification numbers. Our findings
provide an indication of the extent of HIV infection and
risk behavior practices for this subset of the general
population, and they also give public health and correc-
tions officials baseline data to use in the development
and evaluation of strategies to minimize institutional
HIV transmission.

Methods

The Michigan Department of Corrections operates
three inmate intake facilities: facility A for men (21 and
older), facility B for youthful male offenders (under
21), and facility C for women. Our goal was to include
800 persons in the study: 500 men, 200 youthful
offenders, and 100 women. From December 1987
through March 1988, consecutive newly incarcerated
persons who had not been previously imprisoned in the
State corrections system in the past year participated in
the study until the desired numbers were attained.

At intake, inmates received their customary medical
evaluation, which included a physical examination and
standard laboratory tests. For each of the 802 inmates, a
1-milliliter serum sample of blood, leftover from that
drawn for the laboratory tests, was retained and coded
with a nonidentifying number. Specimens were sent to
the Michigan Department of Public Health Laboratories
for HIV antibody testing; those repeatedly reactive to
the enzyme-linked-immunosorbent-assay (ELISA) were
tested by the confirmatory Western blot analysis. Only
those specimens confirmed by Western blot were con-
sidered positive for HIV antibodies.
At the time of blood collection, each of the 802

inmates was asked to complete a self-administered
HIV-associated risk behavior questionnaire. Inmates
were instructed not to place their names on the ques-
tionnaire. The questionnaire instrument included ques-
tions on demographics, the sex and number of different
sexual partners in the past year, condom use, sexual
contact with a prostitute or intravenous drug user, the
personal use of intravenous drugs and needle-sharing,
and a history of having received a blood transfusion
since 1980. Participants were defined as homosexual or
bisexual males if they reported having sex with other
men or with both men and women.

The same nonidentifying code number placed on the
HIV serum sample was also placed on the question-
naire; this allowed linkage of blood*ecimen and ques-
tionnaire, while preserving the anonymity of the study
participant. Each participant was instructed to seal the
completed questionnaire in an envelope and place it in a
collection box located in the same room. Envelopes
were then sent to the Michigan Department of Public
Health for data analysis.

Statistical differences between populations for cate-
gorical data were calculated using the chi-square test or
the Fisher's exact test. Ninety-five percent confidence
intervals for binomial proportions were calculated using
the normal approximation or the exact binomial dis-
tribution method (1).

Results

A total of 802 inmates participated in the study: 504
men, 202 youthful offenders, and 96 women. The
majority of study participants were male (82.0 percent),
black (53.4 percent), and between the ages of 19 and 34
years (69.8 percent); between 5.5 and 6.4 percent of
participants did not answer these demographic ques-
tions. Table 1 provides a complete demographic profile
of the study population.

Eight of the 802 (1.0 percent; 95 percent confidence
interval (CI) 0.2, 1.8) inmates were seropositive for
HIV antibodies. (The normal approximation was used
to calculate the 95 percent confidence interval.) Among
the 151 inmates reporting a history of intravenous drug
use, 4 were seropositive (2.7 percent; 95 percent CI
1.0, 8.0). Of these four, one person reported sharing
needles; this was the only seropositive person among
the 46 (2.2 percent; 95 percent CI 0.0, 13.0) who
reported sharing needles during intravenous drug use.
Among the 131 persons who reported sex with an intra-
venous drug user, 3 were found to be seropositive (2.4
percent; 95 percent CI 0.0, 7.0).
Of the eight seropositive inmates, five completed the

risk behavior-questionnaire; this yields a seroprevalence
of 0.7 percent (5 of 759) for questionnaire completers
compared with 7 percent (3 of 44) for noncompleters
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Table 1. Demographic characteristics of inmates enterng State corrections facilities in Michigan, December 1987-March 1988

Total (N= 802) Facility A (N = 504) Facility B (N= 202) Facility C (N = 96)
Characteristic Numnber Percent Number Percent Number Percent Number Percent

Sex:
Male ........................... 658 82.0 464 92.1 194 96.0 0 0.0
Female ......................... 93 11.6 0 0.0 0 0.0 93 96.9
No answer ...................... 51 6.4 40 7.9 8 4.0 3 3.1

Race:
White .......................... 277 34.5 183 36.3 63 31.2 31 32.3
Black ........................... 428 53.4 251 49.8 121 59.8 56 58.3
Other ........................... 48 6.0 30 6.0 11 5.5 7 7.3
No answer ....................... 49 6.1 40 7.9 7 3.5 2 2.1

Age (years):
18 and younger ........ ......... 73 9.1 0 0.0 70 34.7 3 3.1
19-24 ........................... 294 35.6 136 27.0 124 61.3 34 35.4
25-34 ........................... 274 34.2 238 47.2 1 0.5 35 36.5
35 and older ........... ......... 117 14.6 94 18.7 1 0.5 22 22.9
No answer ...................... 44 5.5 36 7.1 6 3.0 2 2.1

NOTE: facility A: men ages 21 and older; facility B: male offenders, under 21 years; facility C: women.

Table 2. HIV-associated risk behaviors as reported by inmates entering State corrections facilities, Michigan, December 1987-March
1988

All inmates (N = 802) Facility A (N = 504) Facility B (N = 202) Facility C (N = 96)

Total Reported risk Total Reported nisk Total Reported risk

reporting Number Percent reporting Number Percent reporting Number Percent reporting Number PercentRisky behavior

Male homosexual-bisexual ....... ..... 648
Had a blood transfusion since 1980 ... 752
Ever used a needle for drugs' ........ 756
Used a needle for drugs in 19871 ..... 756
Shared works in 19871 ........ ....... 756
Sex partner of intravenous drug user' . . 752
Don't know-sex partner of intravenous

drug user.' ....................... 752
Sex with a prostitute in 19871 ......... 755
Don't know-sex with a prostitute in

1987' .................. ......... 755
Anal intercourse in 1987 or later2 ...... 756
5 or more sex partners in 19871 ....... 745
Never or seldom use condoms' ........ 742

27
70

151
82
46
61

4.2
9.3

20.0
10.9
6.1
8.1

454
467
469
468
467
463

13
39
108
58
28
35

2.8
8.4

23.0
12.4
6.0
7.6

193
191
193
195
195
195

14 7.3 0
19 9.9 94
10 5.2 94
6 3.1 93
7 3.6 94
8 4.1 94

... ...
12 12.8
33 35.1
18 19.4
11 11.7
18 19.2

71 9.4 463 37 8.0 195 28 14.4 94 6 6.4
79 10.5 467 53 11.4 195 26 13.3 93 0 ...

51
21

276
613

6.8
2.8

37.1
82.6

467
467
461
458

34 7.3
5 1.1

166 36.0
392 85.6

195
194
192
191

16 8.2
5 2.6

92 47.9
144 75.4

93 1 1.1
95 11 11.6
92 18 19.7
93 77 82.8

'P<0.05. chi square test. 2P<0.005, Fisher's exact test. NOTE: facility A: men ages 21 and older; facility B: male offenders under 21 years; facility C: women.

(P<0.01, Fisher's exact test). Of the five seropositive
persons who completed the questionnaire, four reported
a history of intravenous drug use; two reported using
intravenous drugs in 1987. The remaining seropositive
person did not report a personal history of intravenous
drug use, although he was unsure whether or not he had
had prior sexual relations with an intravenous drug user;
he also reported having received a blood transfusion
since 1980. None of the five seropositive persons
reported homosexual partners, and four of the five
reported "never" or "seldom" using condoms.

Risk factors reported by the entire study population
are shown in table 2. A history of intravenous drug use
was reported by one-fifth of the overall study popula-

tion and by more than one-third of the women
(P<0.05, chi-square test). More than half of the
inmates who reported using intravenous drugs during
1987 also reported sharing needles; women were more
likely to report sharing needles than men (P<0.05, chi-
square test). The rate of needle-sharing was 6.1 percent
for all study participants; the rate for women inmates
was 11.7 percent (11 of 94) compared with 5.3 percent
(35 of 662) for male inmates (P<0.05, chi-square test).

Approximately 3 percent of the adult male partici-
pants reported homosexual or bisexual behavior com-
pared with 7.3 percent of the youthful male offenders
(P<0.05, chi-square test). More than one-third of all
new inmates, especially youthful male offenders (facil-
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ity B), reported having five or more sexual partners in
1987; approximately four-fifths of this group reported
that they "never" or "seldom" used condoms.

Discussion

This study's findings concur with data from previous
studies that indicate an HIV seroprevalence rate of
between 0.0 and 1.5 percent among incoming inmate
populations (2-4). Although these reports of relatively
low seroprevalence among incoming prisoners are reas-
suring, our findings indicate that incoming inmates are
practicing behaviors that have high levels of HIV-asso-
ciated risk, particularly behaviors related to intravenous
drug use. Such data can be used for sentinel purposes to
alert public health officials about the extent of HIV
infection among groups that are often outside the main-
stream of health care services.

Continued expansion of the AIDS epidemic in the
general population can be expected to lead to higher
HIV seroprevalence rates among incoming inmates.
Thus, the potential for spread of HIV infection within
prisons will be an increasing concern for corrections
officials. Four of the five seropositive persons complet-
ing our risk-behavior questionnaire reported prior use of
intravenous drugs, and one-fifth of the study population
also reported prior intravenous drug use. Infected per-
sons who continue to use intravenous drugs while incar-
cerated could transmit the virus to other prisoners,
particularly through sharing needles. Data suggest that
intravenous drug using inmates who did not engage in
needle-sharing prior to incarceration may adopt this
behavior, given the scarcity of needles in prison (5).
The lack of access to bleach for sterilization adds to the
potential for transmission.
The reported prevalence of intravenous drug use by

female inmates was particularly disturbing. In correc-
tions systems where inmates have been tested for HIV
antibody, seropositivity rates among women were
approximately twice as high as among men (2). Risk
behavior data from our study suggest that female
inmates were more likely than male inmates to report a
history of intravenous drug use, recent intravenous drug
use, sex with an intravenous drug user, and needle-
sharing. It follows that, as the AIDS epidemic pro-
gresses, the potential for HIV transmission among
female inmates may be greater than among male
inmates.

Apart from intravenous drug use, the potential for
HIV transmission through homosexual-bisexual inter-
course merits comment. While none of the seropositive
persons in our study reported prior homosexual-bisexual
intercourse, 4.2 percent of the males in the study popu-
lation did report same-sex partners. A study done in the

Tennessee corrections system documented a rise in
homosexual intercourse after 1 year of incarceration
(6). Also, the Federal Bureau of Prisons reported that 9
to 20 percent of inmates, particularly new inmates and
openly homosexual inmates, are either coerced into sex-
ual activity or are the victims of sexual aggression (2).
If up to one-fifth of the inmate population is engaging
in unprotected homosexual intercourse, this could
become a major route of HIV transmission among
inmates. This statistic causes particular concern given
the low levels of condom use reported among inmates
in this Michigan study.

Interventions to prevent the spread of HIV infection
in prison are warranted; we suggest a three-phase
approach. First, at intake, all incoming inmates should
be instructed on the modes of HIV transmission and on
measures to protect themselves against infection. Vol-
untary HIV testing with pre- and post-test counseling
may be an important adjunct to this educational proc-
ess.

Second, while serving their sentences, inmates
should receive periodic reinforcement of AIDS preven-
tion messages. Additionally, prisons should maintain
adequate substance abuse prevention and treatment
services (7). The closed prison environment may afford
an opportunity to provide substance abuse counseling
and treatment for persons otherwise outside the main-
stream of the health care delivery system.

Third, upon discharge inmates should be reeducated
in methods to protect themselves and their sexual part-
ners from HIV transmission. Data suggest that persons
with knowledge of needle sterilization techniques and
access to bleach may be more likely to clean the nee-
dles they are sharing. One study reported a 40 percent
increase in needle sterilization practices among drug
users who shared needles after educational interventions
(8). Adoption of HIV-associated risk-reducing be-
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haviors will make inmates less vulnerable to contracting
the virus once outside of prison. In addition, inmates
who know how to protect themselves against transmis-
sion may be valuable carriers of the AIDS prevention
message to their families and friends.

Testing for and detection of HIV seropositivity in
correctional facilities will also allow medical personnel
to monitor the progress of the inmate's infection and
render appropriate medical care. -Periodic T-cell assess-
ments of HIV-infected persons have become standard
medical practice; infected inmates should undergo such
tests to provide direction for appropriate clinical man-
agement. For example, zidovudine (AZT), aerosolized
pentamidine, and other agents have demonstrated the
ability to decrease morbidity from HIV infection and
slow disease progression (9-11). Such benefits to
knowing HIV infection status should be explained to
prisoners at entry, and HIV testing, with pre- and post-
testing counseling, should be readily available.
An interesting methodological lesson can be learned

from the disparity in HIV seroprevalence among
inmates who completed the risk-behavior questionnaire
(0.7 percent) compared with those who did not com-
plete the questionnaire (7.0 percent). The 10-fold dif-
ference in HIV seroprevalence among the nonrespond-
ers suggests that HIV seropositive persons may be
unwilling to acknowledge HIV-associated risk be-
haviors or participate in seroepidemiologic surveys. It
follows that survey designs that eliminate selection bias
are needed and that the blind, anonymous study design
may offer the only pragmatic and ethical solution to this
difficult problem.

Blind, anonymous seroprevalence surveys in correc-
tional facilities provide public health officials with use-
ful information about HIV infection rates and the
evolution of the AIDS epidemic. In our study, we ana-
lyzed self-reports of behaviors. One arguable weakness
with such a methodology concerns the validity of
responses. However, we believed that self-reported
responses were necessary given the sensitive nature of
the questions asked in our survey. Furthermore, self-
reports minimized any potential threat to our partici-
pants by further disassociating their identities from the
responses to the questionnaire.

In Michigan, it appears that the HIV has infected
only a small proportion of incoming inmates. Interven-
tion efforts need to be established in corrections facili-
ties, not only because there is an opportunity to reach a
population that acknowledges HIV-associated risk
behaviors, but also because incoming inmates may not
otherwise seek access to the health care system for pre-
ventive services. These interventions are not likely to
eradicate risk behaviors; however the frequency of these
behaviors may be reduced, and this could decrease HIV

transmission (12). While the epidemic is still young, we
should not allow this opportunity to pass.
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