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Syphilis rates in the United States are cur
rently the lowest ever reported, setting the 
stage for possible elimination of syphilis in 
this country.1 Despite this overall decline, 
some urban areas and the southeastern 
United States contain persistent foci of en
demic syphilis.2–4 High syphilis rates have 
been found at entry into jails and prisons.5–10 

These high rates have been attributed mainly 
to the aggregation of persons at high risk for 
sexually transmitted diseases (STDs) in correc
tional institutions—socially and economically 
disadvantaged and medically indigent per-
sons—and to the fact that many persons have 
been previously incarcerated, with continued 
high-risk behavior during incarceration.5,7,10–12 

Most states conduct syphilis screening to 
prevent introduction of syphilis into prisons 
(Bureau of Justice Statistics, oral communica
tion, July 1999). Once syphilis is introduced 
into prisons, the prohibition of sex among in
mates should limit syphilis transmission 
within the prison system. Outbreaks of STDs 
in prisons have rarely been described13; pub
lished reports of outbreaks of HIV and hepa
titis B have been attributed mainly to injec
tion drug use.10,12,14–16 

Disease control in incarcerated persons is 
of great public health importance. The United 
States has the second highest reported incar
ceration rate in the world, behind the former 
Soviet Union17; at the end of 1998, approxi
mately 1 in every 149 US residents, or 
1 825 400 persons, was incarcerated in state 
or federal prisons or in local jails.18 The incar
ceration rate has increased 46% since 
1990.18 In 1998, Alabama had the seventh 
highest rate of primary and secondary syphi
lis in the United States (6.3 per 100 000 pop-
ulation)19 and the eighth highest prison incar
ceration rate in the United States (519 
sentenced prisoners per 100 000 state resi
dents), with prisons operating at 100% of ca-
pacity.18 Prison A, a low- to medium-security 
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After syphilis outbreaks were reported at 3 Alabama State men’s prisons in early 1999, 
we conducted an investigation to evaluate risk factors for syphilis infection and describe patterns of 

We reviewed medical, patient interview, and prison transfer records and documented sex
ual networks. Presumptive source cases were identified. Odds of exposure to unscreened jail popula

Thirty-nine case patients with early syphilis were identified from 3 prisons. Recent jail ex
8.0, 95% confidence interval [CI] 0.3, 158.7, .14) and prison transfer 

32.0, 95% CI 1.6, 1668.1, < .01) were associated with being a source case patient. 

mixing of prisoners with unscreened jail populations, transfer of infected inmates between prisons, and 
multiple concurrent sexual partnerships. Reducing sexual transmission of disease in correctional set
tings is a public health priority and will require innovative prevention strategies. 

prison for male inmates located in southeast
ern Alabama, normally reports fewer than 5 
cases of syphilis per year. Prison A experi
enced an outbreak of syphilis between Octo
ber 1998 and January 1999. Coinciding with 
this outbreak, smaller outbreaks of syphilis 
were reported at 2 other men’s prisons in Al
abama: Prison B and Prison C-HIV (which 
houses only male prisoners who are HIV in
fected). We conducted an epidemiologic in
vestigation to identify potential methods of 
syphilis entry into and transmission within 
prisons and to investigate links between the 
outbreaks in different prisons. 

METHODS 

Syphilis and Corrections in Alabama 
Prisons are federal or state facilities that 

house only persons who are sentenced, usu
ally for terms longer than 1 year. In contrast, 
jails are locally operated and house persons 
awaiting trial, conviction, and sentencing; the 
average length of incarceration is less than 48 
hours.18 Jails release their inmates directly to 
the community and rarely perform syphilis 
screening. The Alabama State prison system’s 

routine syphilis control includes screening on 
entry and within 30 days of release, screen
ing every 3 years while incarcerated (annu
ally for those who are infected with HIV), 
performing an annual physical examination, 
and testing for syphilis when indicated by his
tory or symptoms at sick call. Prisoners are 
screened for antibody to HIV-1 on prison 
entry, within 30 days of release, and at physi
cian discretion (Figure 1). They are frequently 
transferred between Alabama State prisons 
and are not screened for syphilis on transfer; 
they are also transferred to local jails for brief 
stays (usually less than 1 month) for court ap
pearances and parole hearings. While in jail, 
they are housed with the general jail popula
tion, and they are not screened for syphilis 
before being transferred back to prison. 

Epidemiologic Investigation 
Baseline numbers of syphilis cases at Pris

ons A, B, and C-HIV were obtained through 
review of Alabama Department of Public 
Health and prison surveillance records from 
1995 to 1998. Outbreak case patients were 
identified through review of Alabama De
partment of Public Health records of all in
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FIGURE 1—Schematic representation of 

details). 

syphilis screening in the Alabama State 
correctional system (see text for 

mates at Prisons A, B, and C-HIV who had a 
reactive treponemal and nontreponemal test 
between March 1, 1998, and February 28, 
1999 (the outbreak period). All case patients 
had an initial nontreponemal rapid plasma 
reagin (RPR) titer (RPR card test, Micro-vue 
J; Becton-Dickinson, Cockeysville, Md) per
formed at the central Alabama prison labo
ratory. Reactive sera were retested with a 
nontreponemal titer (RPR or VDRL test; 
Difco Laboratories, Detroit, Mich) and con
firmed with a treponemal test (either fluores
cent treponemal antibody absorption [FTA
ABS] [Zeus Scientific, Inc, Raritan, NJ] or 
Microhemagglutination–Treponema pallidum 
[MHA-TP] [Fujirebio America, Inc, Fairfield, 
NJ]). A case patient was defined as an in
mate of Prison A, B, or C-HIV who was clas
sified as having early (primary, secondary, or 
early latent) syphilis during the outbreak pe
riod. Disease stage was classified on the 
basis of the Centers for Disease Control and 
Prevention (CDC) surveillance case defini
tion for syphilis.20 We collected case infor
mation by abstracting prisoner interview 
records, prison medical records, and Al
abama Department of Public Health records 
of reactive syphilis tests. 

All syphilis case patients were interviewed 
by Alabama Department of Public Health 
fieldworkers, who elicited the names of sexual 
contacts (defined as persons with whom the 
case patients had oral or anal sex) for the pe
riod (the “interview period”) during which 
they were presumed to be infected or infec
tious as determined by disease stage: 3 
months for primary syphilis, 6 months for 
secondary syphilis, and 1 year for early latent 

syphilis.21 Data collected on interview in
cluded demographic characteristics, number 
and names of sex partners and the frequency 
of sexual contact with these partners, symp
tom history, laboratory results, treatment his
tory, and HIV status. 

We classified case patients at Prison A as 
either “source” or “nonsource” on the basis of 
nontreponemal titer at diagnosis and dates 
and number of instances of sexual contact 
with named infected sex partners. A case pa
tient was defined as a source if (a) he had 
likely infected another person but (b) we did 
not identify a person who had infected him. 

Analysis 
Syphilis introduction into prisons. To exam

ine potential methods for syphilis introduction 
into the prison system, we evaluated prisoner 
screening at entry and opportunities for con
tact with unscreened persons outside of the 
prison system, including exposure to persons 
in jails, to visitors, and to nonincarcerated per
sons in the community during work release. 

Syphilis transmission within and between 
prisons. To investigate syphilis transmission 
within prisons, we described sexual partner
ships and measured behavioral risk factors 
associated with syphilis that were derived 
from interviews with case patients, their sex
ual partners, and, in some cases, members of 
case patients’ social networks. We also exam
ined opportunities for treatment. To investi

gate syphilis transmission between prisons, 
we reviewed records of prison-to-prison 
transfer for case patients at all prisons and 
compared transfers for source case patients 
with those for nonsource case patients at 
Prison A. 

Outbreak-associated HIV transmission. All 
outbreak case patients were tested for anti
body to HIV-1 to determine whether HIV 
transmission occurred in this outbreak. 

Statistical analysis. We used the χ2 statistic 
to compare various characteristics in source 
and nonsource case patients. We used odds 
ratios (ORs), 95% confidence intervals (CIs), 
and 2-tailed Fisher exact tests to evaluate as
sociations between exposure to jail and trans
fer from another prison among source and 
nonsource case patients. Data were analyzed 
with Epi Info, Version 6.04c, software.22 

RESULTS 

Epidemiologic Characteristics of the 
Outbreak 

Baseline data. From 1995 to 1997, a mean 
of 3.7 cases of early syphilis was reported an
nually at the 3 outbreak prisons. This out
break resulted in an annualized incidence 
rate that was 8.9 times higher than the previ
ous 3-year average incidence rate for early 
syphilis at the outbreak prisons. 

Prison characteristics. Prisons A and B 
each house approximately 1000 to 1200 in-

TABLE 1—Early Syphilis Case Patients in Prisons A, B, and C: Alabama Prison Syphilis 
Outbreak, March 1998–February 1999 

Prison A (n = 27) Prison B (n = 5) Prison C (n = 7) Total (n = 39) 

Stage, no. (%) 

Primary 3 (11) 0 1 (14) 4 (10) 

Secondary 6 (22) 1 (20) 0 7 (18) 

Early latent 18 (67) 4 (80) 6 (86) 28 (72) 

Race/ethnicity, no. (%) 

White 4 (15) 0 0 4 (10) 

Black 23 (85) 5 (100) 7 (100) 35 (90) 

Median age, y 32 32 32 32 

Method of case detection, no. (%) 

Partner notification 8 (30) 4 (80) 2 (29) 14 (36) 

Institutional screen 7 (26) 0 3 (43) 10 (26) 

Mass screening 8 (30) 0 2 (29) 10 (26) 

Volunteer 4 (15) 1 (20) 0 5 (13) 
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FIGURE 2—Early syphilis cases, by prison and month of diagnosis: Alabama prison syphilis 
outbreak, March 1998–March 1999 (N=39). 

interview period. There were no significant 
differences between the 8 source and the 19 
nonsource case patients at Prison A with re
spect to race/ethnicity, age, or stage at diag
nosis (Table 2). 

Syphilis Introduction Into Prisons 
Exposure to jail. Thirteen percent (5 of 39) 

of the case patients, 2 of whom were from 
Prison A, were transferred to a local jail and 
then back to prison during the time they were 
likely infectious with syphilis (the interview 
period). At Prison A, source case patients 
were 8 times more likely than nonsource case 
patients to have been transferred to jail dur
ing the interview period (OR=8.0, 95% 
CI=0.3, 158.7; P =.14) (Table 2). 

Other exposures. Investigation of other pos
sible means of syphilis introduction into the 
prison system found no definite routes of 
transmission. No prison employees were 
named as sex partners, no instances were 
identified in which a prisoner was not 
screened for syphilis on entry into the prison 
system, and no infected visitors were named 
as sex partners by case patients. 

Syphilis Transmission Between Prisons 

mates who live in dormitory-style rooms; 
each room contains approximately 100 
bunk beds. Prison C-HIV houses approxi
mately 275 inmates who sleep mainly in 
bunk beds in dormitory-style rooms. In
mates in jails usually are housed in cells of 
1 to 3 persons but have many opportunities 
during the day and night to interact with a 
larger jail population. 

Case patient characteristics. A total of 39 
persons with early syphilis were identified at 
the 3 prisons during the outbreak period (Fig
ure 2). The median age of case patients at all 
prisons was 32 years (range=25–59). At the 
time of the outbreak, the mean length of in
carceration for case patients was 66 months. 
Mass screening and treatment of all inmates 
were performed on a single day in January 
1999 at Prison A and over approximately 1 
mont, from January to February, at Prison C
HIV. (At Prison B, no mass screening or mass 
treatment was performed.) Nearly one third 
(28%) of the case patients were classified as 
having primary or secondary syphilis 
(Table 1). Thirty-six percent of the cases were 
detected through partner notification, 26% 
through routine triennial or annual screening, 
and 26% through mass screening. The annu
alized incidence rate for early syphilis at all 3 
prisons during the outbreak was 1337 per 
100 000 prisoners, compared with 1998 
early-syphilis rates of 16.5 (per 100 000 popu

lation) in Alabama and 7.3 in the United 
States.19 

No single index case could be identified. 
Eight source case patients were identified at 
Prison A: 4 who had transferred from an
other prison, 2 who had transferred to jail 
and returned to prison, and 2 who had no ex- Transfers. Case patients had a median of 2 
posure to jail or to another prison during the transfers (range=0–5) between Alabama 

TABLE 2—Comparison of Source and Nonsource Case Patients From Syphilis Outbreak at 
Prison A: Alabama Prison Syphilis Outbreak, March 1998–February 1999 

Source (n = 8) Nonsource (n = 19) OR (95% CI) Pa 

Race/ethnicity 

Black 8 15 

White 0 4 Undefined .29 

Median age, y 33 32 

Stage 

Primary and secondary 2 7 

Early latent 6 12 0.6 (0.1, 4.6) .68 

Exposure to jail 

Yes 2 2 

No 2 16 8.0 (0.3, 158.7) .14 

Transferb 

Yes 4 1 

No 2 16 32.0 (1.6, 1668.1) < .01 

Note. OR = odds ratio; CI = confidence interval. 
aFisher exact test. 
bTransfer is defined as transfer from another Alabama State prison into Prison A during the potential interval of syphilis 
infection, based on stage of disease, as described in the Centers for Disease Control and Prevention treatment guidelines for 
syphilis.21 
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State prisons every 3 years. Twenty-one per
cent (8 of 39) of the case patients were trans
ferred from another Alabama State prison 
into 1 of the 3 outbreak prisons within the 
previous year; 4 source case patients were 
transferred into Prison A any time during the 
period they were presumed to be infected or 
infectious. Source case patients were 32 times 
more likely than nonsource case patients to 
have been transferred while infectious 
(OR=32.0, 95% CI=1.6, 1668.1, P <.01)  
(Table 2). Furthermore, the outbreaks at Pris
ons A and B appear to be linked by a case 
patient with syphilis who was transferred 
from Prison A to Prison B during the time he 
was likely infectious. 

Treatment delays. We identified 3 instances 
of 4- to 6-week delays of syphilis treatment 
for persons with signs and symptoms of syph
ilis, each of whom was determined to be a 
source case patient at Prison A. In each in
stance, appropriate laboratory tests (RPR) 
were performed, but follow-up or receipt of 
laboratory results was delayed. In one in
stance, a case patient presented in September 
1998 with a 3-cm open penile lesion and had 
an RPR test performed, but laboratory results 
from this test were never returned; the case 

patient did not receive treatment until 6 
weeks after the initial visit. Another source 
case patient presented in April 1998 with pe
nile lesions and had tests for syphilis (RPR) 
and chancroid performed; he did not receive 
follow-up for 3 months, at which time he was 
treated. 

Syphilis Transmission Within Prisons 
Sexual partnerships. Case patients named a 

median of 2 sex partners (range=0–18) dur
ing their interview period; concurrent part
nerships were common. Only 1 case patient 
named no sex partners during his interview 
period. At Prison A, 81% (22 of 27) of the 
case patients named another outbreak case 
patient at Prison A as a sex partner. The re
maining 19% (5 of 27) named only unin
fected partners but were themselves named 
as partners of other case patients. 

The sexual network for cases and contacts 
at Prison A was complex (Figure 3). From in
terview data we determined that the 3 main 
constellations of partnerships involved 10, 7, 
and 4 case patients. In the group of 10, the 
case patient with the most contacts was a 
source case patient, and he likely infected at 
least 7 case patients. In the group of 4, the 

case patient with the most contacts was a 
source case patient, and he likely infected 2 
case patients. However, the case patient with 
the most contacts in the group of 7 was not a 
source but probably transmitted the infection 
to others in the group. 

Outbreak-Associated HIV Transmission 
All outbreak case patients at Prisons A and 

B had negative test results for antibody to 
HIV-1 approximately 4 to 6 months after ini
tial syphilis testing. 

DISCUSSION 

This investigation found that jails could be 
an important source of syphilis exposure for 
detainees. Syphilis prevalence rates in jails are 
much higher than those in the general popu
lation; male jail detainees have rates of reac
tive syphilis serology between 2.5% and 
10%, compared with the general population 
rate of 0.8%.23–25 High syphilis prevalence 
and multiple sexual partnerships result in the 
potential for extensive syphilis transmission. 
Condoms are not likely used. 

Despite national guidelines requiring STD 
testing for all detainees within 14 calendar 
days of arrival,26 fewer than one half of all 
jails (47%) routinely screen their populations 
for syphilis.27 In jails that provide routine 
screening, fewer than one half of the de
tainees actually receive screening, because 
the average jail stay is less than 48 hours.24 

Therefore, jail screening may miss popula
tions at highest risk for syphilis infection (i.e., 
commercial sex workers, drug dealers), who 
are often released soon after arrest and then 
may transmit disease to the community. To 
improve community syphilis control, jails in 
areas of high syphilis prevalence should 
screen all entering detainees with rapid RPR, 
which has been shown to be useful for rapid 
screening in correctional facilities,28–30 and 
immediately treat all persons with reactive 
serology. 

The incidence of early syphilis during this 
outbreak, the nature of the sexual networks 
that were identified in this investigation, and 
the frequency of prison-to-prison transfer il-

Note. The 3 boxes in the lower left corner represent case patients for whom no case contact was named, but who were part of 
the sexual network. 

FIGURE 3—Prison A sexual network, syphilis case patients, and selected uninfected lustrate the tremendous potential for the 

contacts: Alabama prison syphilis outbreak, March 1998–February 1999. spread of STDs. In fact, at least 4 outbreaks 
of syphilis occurred in Alabama prisons from 
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1991 to 1996 (Alabama Department of Pub
lic Health, unpublished data, March 1999). 
Measures that could improve the detection of 
syphilis and help to identify syphilis earlier in 
the course of infection in this population in
clude annual screening of all inmates, screen
ing on transfer between prisons and on trans
fer from local jails, voluntary mass screening 
of all inmates at prisons with outbreaks, and 
screening of prison employees in systems in 
which syphilis transmission has occurred. 

It appears that transmission of HIV did not 
occur in this outbreak in conjunction with the 
transmission of syphilis, a fact perhaps attrib
utable in part to the confinement of HIV-
infected inmates at only 1 prison facil
ity. Given exposure to an unscreened jail 
population and extensive sexual activity, how
ever, conditions were favorable for STD and 
HIV transmission. An HIV outbreak in the 
prison system could easily go undetected be
cause of the lack of routine HIV screening. 
Given the sexual mixing of prisoners who are 
HIV infected and uninfected in most prisons 
and jails, the transmission of HIV in prisons 
could be a much larger problem than is cur
rently appreciated. HIV testing should be per
formed in every case of newly diagnosed 
syphilis, with the understanding that recent 
seroconverters may go undetected and require 
follow-up testing. 

Partner notification appears to be a rather 
insensitive method of identifying cases. Al
though the percentage of case patients (80%) 
who named infected case patients as sex part
ners was higher than other investigations 
have reported,31,32 neither partner notification 
nor routine triennial screening was sufficient 
to prevent or control this outbreak, as evi
denced by the large percentage of cases 
(26%) that were detected by mass screening. 
These results suggest that in the correctional 
setting, voluntary mass screening may be a 
useful tool to control syphilis outbreaks. 

Condom distribution should be used for 
STD control in correctional facilities, because 
sexual contact between inmates occurs in 
many settings. It has been shown that inmates 
with no access to condoms make ersatz con
doms with latex from rubber gloves and used 
plastic wrap.14 Like most state prison systems, 
the Alabama Department of Corrections pro
hibits the distribution of condoms in prisons. 

In 1996, only 2 state prison systems and 4 
local jail systems made condoms available to 
inmates.5,8,33 Reasons given by prisons for not 
providing condoms include the conflict with 
policies forbidding sexual intercourse (or 
sodomy) in prisons5,8,34 and the potential for 
condoms to be used as weapons or to smuggle 
contraband.5 In contrast, condoms are avail
able to inmates in all Canadian federal prisons 
and some provincial prisons. Few problems re
lated to the perceived risk of condom distribu
tion have been reported from these systems.5 

Condom provision to prisoners may yield ad
ditional public health advantages beyond the 
prison walls, if exposure to and experience 
with condoms in this setting translate into 
greater use after release from prison. 

Improved health care provider and pris
oner education about STDs could greatly for
tify correctional STD control. This investiga
tion found that some prisoners presenting 
with signs of syphilis did not receive proper 
testing and that reports to the health depart
ment were not made in a timely manner or at 
all. STD education for providers that stresses 
aggressive diagnosis and treatment is an im
portant component of correctional STD con
trol efforts. Because many prison systems con
tract for medical care, and because staff 
turnover rates are high, annual education 
should be implemented. Standing treatment 
protocols for nursing staff and education for 
staff who screen sick calls are critical. We rec
ommend that all prison health care staff and 
inmates receive STD education incorporating 
methods that maximize understanding of pre
vention, detection, and treatment of STDs 
and compliance with treatment guidelines. 

In recent years, greater emphasis has been 
placed on the collaboration of public health 
and correctional health agencies. Various 
projects have been initiated to increase public 
health awareness and prevention of commu
nicable diseases in correctional settings.35,36 

Collaborative prevention programs are com
mon, with most states reporting collaboration 
between public health and correctional agen
cies for STD, HIV, or tuberculosis prevention 
and control.36 For example, some states have 
implemented prisoner peer education in an 
attempt to improve knowledge, practice, and 
attitudes of inmates in relation to STDs and 
behavior. Continued strengthening of these 

relationships is essential for improved disease 
control in correctional settings. 

The findings of this study are subject to 
certain limitations. First, we had incomplete 
information about sexual partnerships. Sex 
partner names may have been intentionally 
underreported by case patients, and poor re
call may have been an issue because the in
terview period can be up to 1 year, and sex
ual partnerships were numerous and 
concurrent. Nevertheless, at Prison A, we 
were able to identify likely sources for most 
of the case patients. Second, our definition of 
source case patients had some subjective ele
ments. However, the available information 
did provide plausible transmission patterns, 
and source case patients tended to have more 
named partners than did nonsource case pa
tients. Third, because we did not have infor
mation on uninfected prisoners, we were un
able to estimate the association of risk factors 
between infected and uninfected prisoners. 
Finally, the lack of statistical significance for 
the odds of exposure to jail among source 
case patients was probably the result of low 
power due to small sample size; this study 
had 25% power to detect the odds ratio 
found for jail exposure. 

In the United States, and perhaps in other 
parts of the world, correctional STD control 
affects the health of the nonincarcerated pop
ulation. Inmates in correctional facilities are 
not isolated but are “inescapably part of the 
American community.”37 There are high rates 
of syphilis infection among jail detainees; 
transmission is inevitable as detainees move 
between jail, prison, and the community. We 
were able to detect and observe this outbreak 
because the population was subject to routine 
screening, mass screening, and partner notifi
cation in a setting where partner identifica
tion was relatively easy. We were able to 
trace syphilis exposure back to the period of 
confinement in jail because these state prison
ers had few other opportunities for contact 
with unscreened populations. In the commu
nity, outbreaks with similar characteristics of 
high-risk exposure and multiple concurrent 
sexual partnerships likely occur, but it is more 
difficult to characterize sources of exposure 
because of the relative difficulty of conduct
ing partner notification in the community 
compared with prison. Most inmates eventu
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ally return to the community, bringing with 
them infectious diseases harbored or acquired 
within correctional facilities. Society in gen
eral benefits from improving correctional STD 
control. 
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