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Abstract

Objectives.—We describe and report findings from a screening program to identify sexually

transmitted infections (STIs) and HIV among female inmates in Los Angeles County Jail.

Methods.—Chlamydia and gonorrhea screening was offered to entering female inmates. Women

were eligible if they were (1) aged 30 years or younger, or (2) pregnant or possibly pregnant, or

(3) booked on prostitution or sex-related charges. Voluntary syphilis and HIV testing was offered

to all women between 2006 and 2009. This analysis reports on data collected from 2002 through

2012. Results. A total of 76 207 women participated in the program. Chlamydia prevalence was

11.4% and gonorrhea was 3.1%. Early syphilis was identified in 1.4% (141 of 9733) and the

overall prevalence of HIV was 1.1% (83 of 7448). Treatment levels for early syphilis and HIV
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were high (99% and 100%, respectively), but only 56% of chlamydia and 58% of gonorrhea cases

were treated.

Conclusions.—Screening incarcerated women in Los Angeles County revealed a high

prevalence of STIs and HIV. These inmates represent a unique opportunity for the identification of

STIs and HIV, although strategies to improve chlamydia and gonorrhea treatment rates are

needed.

The ability of correctional facilities to provide access to medically underserved and

otherwise marginalized populations makes them an ideal location for health screening and

prevention measures, representing an important public health opportunity.1-3 Populations

passing through correctional facilities represent a group that is at increased risk for sexually

transmitted infections (STIs), including HIV, as the prevalence of risk factors such as

substance use, transactional sex, previous history of an STI, and inconsistent condom use

with multiple partners is high.3-6 Furthermore, in some instances correctional facilities have

noted higher prevalence of STIs and HIV than other institutions (e.g., sexual health clinics)

serving high-risk clients. Studies of STI prevalence conducted in jails have revealed

relatively high prevalence of chlamydia among inmates ranging from 7% to 22%, with

gonorrhea prevalence ranging from less than 1% to 9%.7-10 Likewise, the prevalence of HIV

among jail inmates is relatively high with an estimated 1.2% to 1.8% infected, compared

with 0.3% in the US general population.11,12 In fact, modeling data suggests that

approximately 14% of persons living with HIV pass through a correctional facility in their

lifetime, with the proportion being as high as 20% among African Americans and

Hispanics.13

Beyond reducing the disease burden in correctional facilities, the potential community-level

benefits from programs aimed at STI and HIV prevention, screening, and treatment are

substantial.8,11,12,14-16 An examination of community-level chlamydia prevalence following

the establishment of a jail screening program in San Francisco, California, revealed a

significant decline in chlamydia positivity among young women testing at community

clinics serving a population with high incarceration rates.8 Specifically, the authors noted

that chlamydia positivity among female attendees at a clinic located in a neighborhood in

which the prevalence of jail testing was high declined from 16% in 1997 to 8% in 2004,

while no changes occurred in a clinic located in a neighborhood with low jail testing (5% in

1997 and 5% in 2004).8 The potential community-level impact of STI screening services has

been noted in other jail settings.14,15 In New York City, implementation of universal

screening for men aged 35 years and younger entering jail resulted in a 59% increase in

citywide reported male chlamydia case rate and the adult jails identified and reported 40%

more cases than all 10 New York City public STI clinics.15 The population-level impact of

jail screening is also supported by modeling data, which suggest that the community

prevalence of chlamydia can be reduced by up to 54% by using jail-based chlamydia screen-

and-treat programs.16

Despite the fact that correctional facilities serve populations that are at increased risk for

STIs, screening services in jails are limited.17,18 Potential reasons for this are manifold, and

include the competing agendas of security and control versus health and welfare, as well as
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other logistical concerns including staffing, space, and rapid turnover of inmates in jail

settings.1,17 However, jail-based STI and HIV interventions could potentially have a

significant public health impact. Jails, which are most often run by sheriff departments or

local governments, are designed to hold individuals awaiting trial or serving short sentences.

As such, a much larger number of people cycle through jails than through prisons with more

than 12 million admissions in the United States in 2012 compared with nearly 700 000 for

prisons.19,20 Recognizing an important public health opportunity, the Los Angeles County

Sheriff’s Department (LASD) in California developed a partnership with the Los Angeles

County Department of Public Health (DPH) to offer STI screening for female inmates in the

Los Angeles County Jail—the largest jail system in the United States.21 The objective of

this report is to describe our experience and report findings from this screening program

among women incarcerated in the Los Angeles County Jail from 2002 to 2012.

METHODS

The Los Angeles County Jail has an annual intake of approximately 180 000 inmates and an

average daily census of nearly 20 000.21 Women, who are housed in a separate facility from

men, comprise a minority of the inmate population, with roughly 27 000 bookings per

year,22 and an average daily census of 2000 inmates. Each week, approximately 500 women

are processed through the women’s inmate reception center where they undergo booking

procedures including medical screening (oral communication, M. Malek, LASD, June

2013).

Starting in 1999, a partnership between the DPH and LASD was established to maximize the

opportunity afforded by detention of high-risk and otherwise hard-to-reach young women.

The 2 agencies worked closely to establish standards for chlamydia and gonorrhea testing in

the jails. Eligibility criteria for screening were informed by Centers for Disease Control and

Prevention screening guidelines in place at the time23 as well as findings from a prevalence

evaluation conducted in 1999 among 1000 entering female inmates. In this formative phase

of the project, specimens were collected for chlamydia testing and those found to be positive

for chlamydia were then screened for gonorrhea. Based on the findings from this work, all

entering female inmates (“new bookings”) were determined to be eligible for chlamydia and

gonorrhea screening if they met 1 of the following criteria: (1) aged 30 years or younger, or

(2) pregnant or possibly pregnant (based on self-report), or (3) booked on charges related to

prostitution or sex-related charges (based on self-report). Starting in 2006 screening efforts

were expanded to include syphilis and HIV testing, which was offered to all entering female

detainees regardless of age, pregnancy status, or sex-related charges. Syphilis and HIV

screening was discontinued in 2009 because of resource and staffing issues.

Women were brought in groups from courts and police precincts throughout Los Angeles

County to the jail for booking. Transport to the jail typically did not occur until later in the

day with women arriving as early as 6 PM and frequently inmates continued to arrive as late

as 10:30 PM, with intake and classification of inmates occurring throughout the night. All

testing was conducted between the hours of 9 PM and 5 AM to coincide with jail intake times.

Screening for STIs and HIV was only offered to entering female inmates upon completion

of jail intake procedures.
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Screenings took place in the women’s inmate reception center—an oblong hall (35 × 15

yards), lined with holding cells with 1 to 20 women per cell. Sheriff deputies assisted with

directing women to the testing station, which consisted of a mobile cart, table, and 2 chairs

in the middle of the inmate reception center, and was staffed by health department

personnel. The staff would speak individually to each inmate to obtain verbal consent, with

written consent obtained only for those requesting HIV testing. Specifically, the staff would

explain

1. that the DPH is offering free STI testing,

2. the importance of screening given the asymptomatic nature of most STIs,

3. the availability of treatment for those found positive,

4. the need for follow-up if those found positive are released before results are

available, and

5. the voluntary nature of the screening program and emphasis on the fact that

participation was not mandatory.

After consent procedures, women were directed to the holding cell toilet, which was located

in a semiprivate space (i.e., short side-walls with no doors), to collect a urine specimen for

chlamydia and gonorrhea nucleic acid amplification testing with the Aptima Combo 2 test

(GenProbe, San Diego, CA). Blood samples were collected for syphilis and HIV screening

via standard procedures in place at the Los Angeles County Public Health Laboratory.

Specifically, syphilis testing was conducted with the rapid plasma regain test, with

confirmatory testing done with the Treponema pallidum particle agglutination test, and HIV

testing was based on standard antibody testing with Western blot confirmation. Specimens

were picked up from the jail between 8 and 11 AM on the days following screening (Tuesday-

Saturday) and all specimens were processed by the public health laboratory within 96 hours

of collection.

All positive test results were routed to jail medical services and those individuals still in

custody were treated by LASD medical services. Test results were also released to DPH

staff, who verified treatment of positive cases. In the event that an individual with a positive

test result was released untreated, a health department community worker would follow up

and provide field-delivered therapy, partner elicitation and notification, and counseling and

health education services, as appropriate. To assist with postrelease follow-up, additional

locating information was collected from women at the time of specimen collection. Other

sources of locating information included LASD and Probation Department data and

Department of Motor Vehicles records. In addition, all women received a “Sheriff’s

department approved” palm card with health department contact information in case they

chose to follow-up with the health department staff.

Demographic information including date of birth and race/ethnicity as well as laboratory

testing information including the type of test taken (chlamydia, gonorrhea, syphilis, HIV)

and the date of specimen collection were recorded for each inmate who participated in the

screening program. Among inmates who tested positive, we obtained treatment status, date

of treatment, and syphilis disposition from the health department disease registry database.
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We conducted descriptive statistics including means and frequency distributions for the total

sample as well as by STI and HIV status. We evaluated differences between groups by using

χ2 methods and we calculated associations between STIs and HIV and other factors with

logistic regression analysis. We assessed trends in disease prevalence over time by using

Cochran-Armitage test for trends. Data elements relevant to this analysis were available

starting in 2002 and we included information collected through 2012. We conducted all

analyses with SAS version 9.2 (SAS Institute, Cary, NC).

The DPH staff specifically designated for this project included 2 full-time phlebotomy-

certified community workers who conducted all the testing, 1 full-time field worker

responsible for follow-up on positive cases, 1 full-time office staff person providing general

support including efforts related to data collection and maintenance of records, as well as

20% time for a supervising staff person. The DPH also provided resources for all costs

related to laboratory testing including the cost of the tests, any supplies needed for testing

(e.g., gloves, alcohol wipes, etc.), refrigerator to store samples, and courier service to pick

up samples from the jail and transport them to the public health laboratory. Resources at the

jail included provision of space for testing, help from deputies in routing women to the

testing station, a designated jail infection control nurse who was responsible for providing

clinical services, and treatment of those found to be positive.

RESULTS

From January 2002 through December 2012, a total of 76 207 female inmates were screened

for chlamydia, gonorrhea, syphilis, or HIV. By design, the majority of inmates screened

were younger than 30 years (79%), with African Americans comprising the single largest

racial/ethnic group (39%), followed by Hispanics (37%; Table 1).

The overall prevalence of chlamydia was 11.4% and gonorrhea was 3.1% (Table 2).

Although there were no statistically meaningful differences in the prevalence of these STIs

over time, the highest prevalence for both chlamydia and gonorrhea was in 2005 at 14.1%

and 5.2%, respectively (Figure 1). Furthermore, the prevalence of both infections was

inversely related to age (Table 2), with the highest prevalence of chlamydia among those in

the youngest age group (19% vs 4%; P < .01). Likewise, those in the youngest age groups

had the highest prevalence of gonorrhea infection (5.3%) compared with those in the older

age groups (1.7%; P < .01). Coinfections were also common, with 43% (1018 of 2355) of

those testing positive for gonorrhea also testing positive for chlamydia. Although treatment

information was only available for cases occurring before 2011, overall, 58% of chlamydia

and 56% of gonorrhea cases were treated (4083 of 7099 and 1117 of 1999, respectively),

with a median time to treatment of 8 days (interquartile range 6-12 days). The majority of

the cases were treated while still in custody with 8% (n = 327) of chlamydia cases and 15%

(n = 168) of gonorrhea cases receiving treatment by field staff following release from

custody.

Among the 9733 female inmates who were tested for syphilis, 1.4% were identified as

having early syphilis defined as syphilis in the primary, secondary, or early latent stage

(Table 3). Unlike chlamydia and gonorrhea, the prevalence of early syphilis was highest
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among those in the older age groups (4.2% among those aged 40 years or older) as well as

those who identified as African American (2.3%) and White (1.8%; P < .1). A similar

pattern was seen for HIV with an overall prevalence of 1.1% (83 of 7448) and higher

prevalence among those in the older age groups (2.3% among those aged 40 years and older)

and those who identified as White (2.3%) or African American (1.4%; P < .01). Information

on sex-related charges was missing for 17% to 22% of those who tested for syphilis. Based

on the data available, women booked on these charges were substantially more likely to

have early syphilis (odds ratio = 6.3; 95% confidence interval = 4.0, 9.9) or HIV (odds ratio

= 3.4; 95% confidence interval = 2.0, 5.8). In terms of treatment, 98.5% of early syphilis

cases received treatment (n = 136), and all HIV-positive cases received treatment.

Furthermore, all inmates who tested HIV-positive and were released from custody were

successfully referred to a case manager to ensure linkage to health care.

DISCUSSION

Results from this large, multiyear analysis of women in Los Angeles County Jail indicate a

high positivity rate for chlamydia (11%), gonorrhea (3%), early syphilis (1.4%), and HIV

(1.1%). These findings are comparable to results from other screening programs in

correctional settings and in fact closely follow the prevalence noted in public STI clinics in

Los Angeles County.7,24-27 Furthermore, we found that whereas treatment rates for syphilis

and HIV were high, improvements in chlamydia and gonorrhea treatment rates from the

current rate of 56% to 58% will help to further the overall public health impact of this

program. The high treatment rates for syphilis are partly explained by the fact that Los

Angeles County is a high syphilis morbidity area28 with additional resources including field

staff specifically designated for prevention and control efforts targeted to syphilis. In

addition, the relatively small number of inmates with syphilis and HIV makes treatment and

follow-up more manageable.

By comparison, the numbers of inmates positive for chlamydia and gonorrhea were much

higher, which, along with the transient nature of jail populations, creates challenges for

treatment and follow-up. There is evidence to suggest that median length of stay for jail

inmates can be as low as 2 days.1,22 This was also demonstrated by our data, which showed

that fewer than half the women with chlamydia or gonorrhea were treated in custody with

the primary reason for lack of treatment relating to release from custody before laboratory

results became available (range: 3-7 days after testing). In the event that an inmate with

chlamydia or gonorrhea was released untreated, a health department community worker

would follow up and provide field-delivered therapy, partner elicitation and notification, and

health education and counseling, as appropriate. Because of extensive efforts by field staff

we were able to increase treatment rates by 8% to 15% (to the total treatment rate of 56% to

58%), but clearly other strategies are needed. One promising strategy for a high-turnover jail

setting would be implementation of point-of-care tests, such as the Cepheid Xpert CT/NG

(Cepheid, Sunnyvale, CA). This test has similar sensitivity and specificity as the standard

laboratory nucleic acid amplification tests currently in use, is simple to use, and provides

results within 90 minutes of specimen collection.29,30
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Furthermore, although our finding of high chlamydia and gonorrhea positivity, especially

among those in the youngest age groups, is consistent with most studies of chlamydia and

gonorrhea infections,7,24,31 these findings may in fact represent an underestimate of the true

extent of morbidity. Recent studies among women indicate that a nontrivial proportion of

chlamydia and gonorrhea infections occur at extragenital sites.32-37 For instance, rectal and

pharyngeal gonorrhea testing among women at STI clinics revealed that 20% to 40% of

gonorrhea cases would be missed by urogenital testing alone.35 Although data on self-

collected pharyngeal swabs for STI testing are limited, a number of studies have

demonstrated the validity and acceptability of self-collected rectal swabs.38-41 The lack of

private space in a jail setting may hinder collection of rectal swabs; however, the high

potential for missed opportunities for the identification and treatment of bacterial STIs

warrants further investigation of screening at nonurethral sites in correctional settings.

Our results also demonstrate that the prevalence of early syphilis was relatively high. The

proportion of women in correctional settings with reactive nontreponemal tests for syphilis

ranges from 0.3% to 23.8%24; however, few studies report on syphilis disposition and

whether reactive tests indicate active infection. Findings from incarcerated women in Rhode

Island revealed that 0.4% were identified as having early syphilis,42 which is substantially

lower than the 1.4% noted in our analyses. In fact, the prevalence of early syphilis among

women was comparable to rates found among incarcerated men who have sex with men in

Los Angeles.43 These findings lend additional support to the recommendation from the

Centers for Disease Control and Prevention’s Jail Sexually Transmitted Disease Prevalence

Monitoring Group that screening women in jails should be an integral part of syphilis

prevention activities, especially in communities with high rates of active disease.24

The findings of this project should be interpreted in light of some of the limitations. Most

importantly, the data for this project were collected as part of public health surveillance.

Therefore, the extent of data was limited with no behavioral or medical history, and little

incarceration data available for this analysis. Missing data for some of the factors of interest

(e.g., solicitation charges among those testing for syphilis and HIV) also limit our

interpretation of these findings. Furthermore, not all those meeting the eligibility criteria

were tested. This was attributable to a number of factors including availability of space and

staff, which limited testing to certain days and times. Also, the testing data represent each

encounter with the system and not an individual inmate. It is likely that over the duration of

the 10-year screening period women were reincarcerated and retested as part of the program.

Although the implications of this may be limited in terms of the acute STIs such as

chlamydia and gonorrhea, this has particular relevance for the HIV testing data, in that

multiple tests may represent multiple encounters by the same inmate and not the number of

persons who test positive or negative.

Despite these limitations, the surveillance data provide a useful and unique description of

STI and HIV prevalence among women incarcerated in jail and suggest that jail-based

testing can successfully reach an at-risk population, particularly one that may have limited

access or be underserved by the health care system. Furthermore, we were able to

demonstrate that successful collaborations between local health departments and jail
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officials can lead to the identification and treatment of a large number of STIs and HIV

among female inmates.
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FIGURE 1.
Prevalence of chlamydia and gonorrhea among incarcerated women in Los Angeles County

Jail by year: Los Angeles, CA, 2002–2012.
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TABLE 1

Baseline Characteristics of Incarcerated Women Screened for Sexually Transmitted Infections and HIV in Los

Angeles County Jail: Los Angeles, CA, 2002–2012

Characteristic No.
a
 (%)

Age, y

 18–19 8167 (10.8)

 20–24 27 504 (36.2)

 25–29 24 370 (32.1)

 30–39 9646 (12.7)

 ≥ 40 6261 (8.2)

Race/ethnicity

 African American 26 128 (38.7)

 Hispanic 25 904 (38.4)

 Other 2520 (3.7)

 White 12 920 (19.2)

Pregnant or possibly pregnant

 Yes 6977 (9.6)

 No 65 423 (90.4)

Prostitution or sex-related charges

 Yes 15 166 (21.0)

 No 57 234 (79.1)

Note. The sample size was n = 76 207.

a
Sum may not equal total because of missing information—age missing n = 259 (0.3%); race/ethnicity missing n = 8735 (11%); pregnancy status

missing n = 3807 (5%); prostitution or sex-related charge missing n = 3807 (5%).
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TABLE 2

Prevalence of Chlamydia and Gonorrhea Among Incarcerated Women Testing at Los Angeles County Jail:

Los Angeles, CA, 2002–2012

Chlamydia Gonorrhea

Characteristic No. of CT
Tests

Positive CT Tests,

No. (%)
a

OR (95% CI) No. of GC
Tests

Positive GC

Tests, No. (%)
a

OR (95% CI)

Total 74 567 8467 (11.4) … 75 303 2355 (3.1) …

Age, y

 18–19 8053 1526 (18.9) 5.5 (4.8, 6.3) 8129 433 (5.3) 3.3 (2.7, 4.1)

 20–24 27 152 3724 (13.7) 3.7 (3.3, 4.3) 27 399 931 (3.4) 2.1 (1.7, 2.5)

 25–29 24 037 2317 (9.6) 2.5 (2.2, 2.9) 24 274 658 (2.7) 1.6 (1.3, 2.0)

 30–39 9333 652 (7.0) 1.8 (1.5, 2.1) 9431 231 (2.4) 1.5 (1.2, 1.9)

 ≥ 40 5909 241 (4.1) 1.0 (Ref) 5982 100 (1.7) 1.0 (Ref)

Race/ethnicity

 African American 25 553 2776 (10.9) 1.1 (1.0, 1.2) 25 826 989 (3.8) 1.2 (1.1, 1.4)

 Hispanic 25 375 3191 (12.6) 1.3 (1.2, 1.4) 25 651 702 (2.7) 0.9 (0.8, 1.0)

 Other 2453 287 (11.7) 1.2 (1.0, 1.4) 2468 58 (2.4) 0.7 (0.6, 1.0)

 White 12 653 1271 (10.0) 1.0 (Ref) 12 802 399 (3.1) 1.0 (Ref)

Pregnant or possibly pregnant

 Yes 6936 867 (12.5) 1.1 (1.0, 1.2) 6936 258 (3.7) 1.2 (1.0, 1.3)

 No 64 720 7467 (11.5) 1.0 (Ref) 64 844 2070 (3.2) 1.0 (Ref)

Prostitution or sex-related
charges

 Yes 15 038 1562 (10.4) 0.9 (0.8, 0.9) 15 042 639 (4.2) 1.4 (1.3, 1.6)

 No 56 618 6772 (12.0) 1.0 (Ref) 56 741 1689 (3.0) 1.0 (Ref)

Note. CI = confidence interval; CT = chlamydia; GC = gonorrhea; OR = odds ratio.

a
Sum may not equal total because of missing information—chlamydia tests: age missing n = 83 (0.1%); race/ethnicity missing n = 8533 (11%);

pregnancy status missing n = 2911 (4%); prostitution or sex-related charge missing n = 2911 (4%); gonorrhea tests: age missing n = 88 (0.1%);
race/ethnicity missing n = 8556 (11%); pregnancy status missing n = 3523 (n = 5%); prostitution or sex-related charge missing n = 3523 (5%).
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TABLE 3

Prevalence of Early Syphilis and HIV Among Incarcerated Women Testing at Los Angeles County Jail: Los

Angeles, CA, 2006–2009

Syphilis HIV

Characteristic No. of Syphilis

Tests
a Early Syphilis

b

Cases, No. (%)
a

OR (95% CI) No. of HIV

Tests
a

Positive HIV
Tests, No.

(%)
a

OR (95% CI)

Total 9733 141 (1.4) … 7448 83 (1.1) …

Age, y

 18–19 924 0 (0.0) … 792 0 (0.0) …

 20–24 2774 4 (0.1) 0.03 (0.01, 0.09) 2332 14 (0.6) 0.3 (0.1, 0.5)

 25–29 2208 20 (0.9) 0.2 (0.1, 0.3) 1762 18 (1.0) 0.4 (0.2, 0.8)

 30–39 1908 36 (1.9) 0.4 (0.3, 0.6) 1258 21 (1.7) 0.7 (0.4, 1.3)

 ≥ 40 1914 81 (4.2) 1.0 (Ref) 1300 30 (2.3) 1.0 (Ref)

Race/ethnicity

 African American 3945 92 (2.3) 1.3 (0.8, 2.0) 3034 43 (1.4) 0.6 (0.4, 1.0)

 Hispanic 3738 20 (0.5) 0.3 (0.2, 0.5) 2952 14 (0.5) 0.2 (0.1, 0.4)

 Other 413 2 (0.5) 0.3 (0.1, 1.1) 316 3 (0.9) 0.4 (0.1, 1.4)

 White 1443 26 (1.8) 1.0 (Ref) 1010 23 (2.3) 1.0 (Ref)

Pregnant or possibly pregnant

 Yes 815 7 (0.9) 0.8 (0.3, 1.6) 623 7 (1.1) 1.2 (0.6, 2.7)

 No 6800 77 (1.1) 1.0 (Ref) 5536 51 (0.9) 1.0 (Ref)

Prostitution or sex-related
charges

 Yes 1879 56 (3.0) 6.3 (4.0, 9.9) 1484 30 (2.0) 3.4 (2.0, 5.8)

 No 5736 28 (0.5) 1.0 (Ref) 4675 28 (0.6) 1.0 (Ref)

Note. CI = confidence interval; OR = odds ratio.

a
Sum may not equal total because of missing information—syphilis tests: age missing n = 5 (0.05%); race/ethnicity missing n = 194 (2%);

pregnancy status missing n = 2118 (22%); prostitution or sex-related charge missing n = 2118 (22%); HIV tests: age missing n = 4 (0.05%); race/
ethnicity missing n = 136 (2%); pregnancy status missing n = 1289 (17%); prostitution or sex-related charge missing n = 1289 (17%).

b
Early syphilis defined as primary, secondary, and early latent syphilis.

Am J Public Health. Author manuscript; available in PMC 2015 November 01.


