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Reduced Risk of Syphilis Reinfection in Men

Interviewed by Disease Intervention Specialists:

A Pilot Study
Laura S. McKellar, RN, Wei Hou, PhD
Introduction: Syphilis is a highly transmissible sexually transmitted infection. Rising rates of infec-
tion and reinfection are of great concern to public health officials. In local health departments
across the U.S., disease intervention specialists attempt to interview all people diagnosed with early
syphilis, to elicit sexual partner information, and to trace and treat the partners. This method of
interviewing and contact tracing is an evidence-based practice that reduces the spread of the disease
in the community, but few studies address the relationship between the disease intervention special-
ists’ interviews and index patient reinfections. We hypothesized that patients who were interviewed,
patients who provided partner information, and patients with more treated partners would have a
reduced risk of reinfection.

Methods: Our sample consisted of 82 men listed in the Suffolk County Department of Health
Services syphilis log who were diagnosed with primary, secondary, or early latent syphilis. We
determined whether and when the patients were reinfected during a set time period, from 2016 to
2020. Kaplan−Meier analyses with log-rank statistics and Cox hazard proportional models were
used to calculate time to reinfection and hazard ratios.

Results: Although none of the models produced p<0.05, notable trends were observed. In subset
analyses of interviewed patients, 23.8% of patients who named partners were reinfected during the
study period, whereas 50% of those who did not name partners were reinfected during that time. In
addition, the hazard ratio for index patients who named partners was 0.51 (95% CI=0.225, 1.170,
p=0.113). When some or all the patients’ partners were treated, 20% were reinfected by the end of the
study, whereas 33.3% of cases with no partners treated were reinfected by the end of the study. The
hazard ratio for patients with some or all partners treated was 0.48 (95% CI=0.136, 1.711, p=0.258).

Conclusions: Although none of the results was statistically significant, trends suggest that partner
elicitation and partner treatment status could be associated with reduced risk of syphilis reinfection.
Because this pilot study utilized a small convenience sample that was not tested for statistical power,
we could not adequately address these trends. Future studies, with larger sample sizes, should
address these relationships.
AJPM Focus 2023;2(3):100090. © 2023 The Authors. Published by Elsevier Inc. on behalf of The American Jour-
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INTRODUCTION

Syphilis is a highly transmissible sexually transmitted
infection, and rising rates of infection are of great con-
cern to public health officials.1 From 2018 to 2019,
cases of primary and secondary syphilis, the stages at
which syphilis is most transmissible, increased by
11.2%.2 Reinfection is also common.1,3−6 Because
patients and providers often do not observe or recog-
nize the signs and symptoms of syphilis, it is easy for
patients to unknowingly pass the infection on to their
sexual partners. Fortunately, syphilis is treatable with 1
−3 doses of long-acting injectable benzathine penicillin
G. The Center for Disease Control and Prevention
(CDC) includes syphilis in its list of mandatory report-
able infections, and local departments across the U.S.
attempt to interview all people who test positive and
are diagnosed with early syphilis: primary, secondary
or early latent syphilis.1,7 The interview serves 3 pur-
poses: linkage to affordable treatment, education, and
sexual partner elicitation. A health department disease
intervention specialist (DIS) conducts the interview
with the positive person, that is, the index patient. The
DIS attempts to elicit the names and contact informa-
tion of all sexual partners during the infectious period
and the period in which the index patient became
infected to link the partners to testing and prophylactic
treatment.6−9

This method of interviewing patients and tracing their
sexual contacts is an evidence-based practice that reduces
the spread of the disease in the community,7,10 but
whether these tactics also reduce the index patient’s likeli-
hood of becoming reinfected is unknown. CDC publica-
tions and DIS training materials, along with previous
studies and meta-analyses, have focused on the value of
partner services in terms of treatment of partners and
infection rates in the community.7,8,10−13 Few studies
have analyzed reinfection rates,3−6,14 and fewer still have
addressed a possible relationship between the disease
intervention interview and syphilis reinfection. Analysis
of this relationship will provide information that can
enable health departments to better assess and improve
the interview process as a method of disease intervention
and prevention.
Because syphilis rates are higher in men than in

women,1,4,13 it is important to address reinfection inter-
ventions in the male population. Infection rates are espe-
cially high in men who have sex with men.1,4,13

However, because not all men who have sex with men
agree to participate in interviews or are willing to pro-
vide honest information about male partners, the sex of
the partners may remain unknown. Therefore, studies
about the effectiveness of DIS interviews should include
all men.
We hypothesized that patients who were interviewed

and patients who provided information about their sex-
ual partners would have a lower risk of reinfection and a
longer time until reinfection than those who do not par-
ticipate in the interview or provide information about
their partners. We hypothesized that a greater number
of elicited partners would be associated with an increase
in time to reinfection and a decrease in risk of reinfec-
tion. Finally, we hypothesized that patients who have a
greater percentage of treated partners would also have
increased in time to reinfection and a reduced risk of
reinfection.
METHODS

This study was an observational retrospective record
review study. We reviewed the Suffolk County Depart-
ment of Health Services (SCDHS) syphilis log and serol-
ogy records. We first selected patients who were
diagnosed with primary, secondary, or early latent syph-
ilis in 2016. We then examined the historical serology
records of each patient to determine whether and when
the patient was reinfected, from initial infection in 2016
through December 31, 2020. Reinfection date was deter-
mined by selecting the midpoint between the reinfec-
tion-positive test and the most recent negative test. For
patients who were not reinfected, we gathered the last
negative test date. Finally, we used interview records to
determine whether or not the index patient was inter-
viewed, whether or not the patient provided the DIS
worker with partner information, the number of part-
ners elicited from the index patient, and whether or not
those partners were prophylactically treated for syphilis.
Treatment outcomes for partners were verified by DIS
with health care providers. We also gathered data on 2
potentially confounding variables from the interview
record: having anonymous partners and the use of
hook-up smartphone apps to meet partners.

Study Sample
The sample consisted of all Suffolk County men diag-
nosed with early syphilis (primary, secondary, or early
latent syphilis) in 2016 who had 2 or more subsequent
syphilis tests after the 2016 diagnosis listed in Suffolk
County’s syphilis serology records. Inclusion criteria
also included male gender, age ≥18 years, and a Suffolk
County address. Participants were excluded from the
study if their gender identity was female or nonbinary, if
they were aged <18 years at the time of the initial syphi-
lis diagnosis, or if they had no subsequent syphilis
www.ajpmfocus.org
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testing or only 1 subsequent syphilis test on record at the
SCDHS. Participants were also excluded if there was no
record indicating whether or not they were interviewed
by an SCDHS DIS worker. We included all races and
ethnicities. Non-English speakers were also included
because DIS workers are required to use interpreters to
communicate with patients in their own languages. Any-
one identified as incarcerated was excluded.
Because this was an observational study, the sample

size was based on the available data in SCDHS’s syphilis
logs, serology records, and interview records for syphilis
testing between January 1, 2016 and December 31, 2020.
This was a small pilot study, and the sample size was not
tested for statistical power.
Measures
The initial infection was defined as the first positive test
in 2016. A positive test was defined according to CDC
protocols, by either a change in syphilis antibody test,
from negative to positive, or by a fourfold increase in
rapid plasma regain (RPR) titer. Reinfection was defined
as a fourfold increase in RPR titer from the most recent
RPR test.15
Statistical Analysis
This study used Kaplan−Meier analyses with a log-rank
test to estimate and compare the survival curves and the
mean time to event in a number of months from the ini-
tial positive test in 2016 to reinfection or censure. Index
patients were categorized as interviewed/not interviewed
and categorized as partners elicited/not elicited. The
number of partners elicited was categorized as none, low
(1−2), medium (3−4), and high (≥5). Time zero was
the date of the first positive syphilis test in 2016, for each
individual subject. As previously mentioned, the date of
reinfection was estimated to be the midpoint between
the last negative test and the reinfection-positive test.
Subjects who remained negative were censored at the
date of the last negative test in the 2016−2020 time
period.
Table 1. DIS Interview Characteristics Associated With Syphilis
Were Interviewed and Not Interviewed

Characteristics
Number
of cases

Percentage
of cases

Number
of cases reinfec

n 82 100.0 28

Interviewed 68 82.9 23

Not interviewed 14 17.1 5

DIS, disease intervention specialist.
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The Cox proportional hazard model was used to
assess the risk for reinfection over 60 months from Janu-
ary 1, 2016 to December 31, 2020. Unadjusted and
adjusted hazard ratios (HRs) of syphilis reinfection with
95% CIs were calculated on the basis of the Cox models.
Independent variables and covariates included in the
models were interviewed (Yes/No), named partner (Yes/
No), and the number of partners named (none, low,
medium, high).
Furthermore, Kaplan−Meier and Cox proportional

hazard analyses were conducted, with the sample limited
to interviewed patients. We assessed the relationship
between the following characteristics of the interviews
and the number of months until reinfection: whether or
not partners were elicited; the number of partners eli-
cited; whether or not any partners were prophylactically
treated; and if some, none, or all partners were treated.
We also assessed additional characteristics of the inter-
viewed subjects, that is, engaging in anonymous sex and
the use of hook-up apps, to determine whether these
characteristics were related to the outcome and were
possible confounding variables. Researchers used IBM
SPSS Statistical software, Version 28.0.1, for all analyses.
Because this study was a record review observational

study, subjects were at minimal risk of harm. Patient-
identifying information was removed from all data, and
patients were protected from breaches of confidentiality.
The Stony Brook University IRB board and the SCDHS
Research and Publications Review Committee reviewed
and approved the study.
RESULTS

The Suffolk County syphilis log listed 162 men as diag-
nosed with early syphilis in 2016, 82 of whom met the
inclusion criteria for this study. Of the 82, 28 (34.1%)
were reinfected at some point by December 31, 2020,
and 54 (65.9%) did not have any test results indicating
reinfection as of December 31, 2020. DIS interviewed 68
(82.9%) of the men in the sample. Of those who were
Reinfection in Men in Suffolk County, Including Those Who

ted
Percentage
reinfected Mean time to Reinfection

Log-rank
p-value

34.1 44.73 months (95%
CI=40.64, 48.83)

33.8 44.09 months (95%
CI=39.74, 48.41)

p=0.899

35.7 44.31 months (95%
CI=34.18, 54.44)



Table 2. DIS Interview Characteristics Associated With Syphilis Reinfection in Men in Suffolk County Among Those Who Were
Interviewed

Characteristic
Number of
cases

Percentage
of interviewed

cases

Number
of cases
reinfected

Percentage
reinfected

Mean time
to reinfection

Log-rank
p-value

n 68 100.0 23 33.8 44.08 months (95%
CI=39.74, 48.41)

Partner information
elicited

42 61.6 10 23.8 47.07 months (95%
CI=41.72, 52.42)

p=0.106

No partner
information elicited

26 38.2 13 50.0 39.09 months (95%
CI=32.67, 45.51)

Some or all partners
treated

30 45.6 6 20.0 49.19 months (95%
CI=42.67, 45.5)

p=0.248

Partners elicited but
none treated

12 17.6 4 33.3 40.64 months (95%
CI=28.23, 53.06)

All partners treated 17 25.0 3 17.6 51.34 months (95%
CI=45.50, 57.20)

p=0.469

Some partners
treated

13 19.1 3 23.1 45.78 months (95%
CI=36.16, 55.40)

Partners elicited but
none treated

12 17.6 4 33.3 40.64 months (95%
CI=28.23, 53.06)

Has anonymous
partners

46 67.60 16 34.8 43.11 months (95%
CI=37.78, 48.44)

p=0.781

No anonymous
Partners

21 30.9 7 33.3 45.04 months (95%
CI=37.55, 52.53)

Anonymous partner
data missing

1 1.5 — — —

Uses hook-up apps 22 32.4 4 18.2 49.06 months (95%
CI=42.05, 56.07)

p=0.071

Does not use hook-up
apps

43 63.2 19 44.2 40.62 months (95%
CI=35.14, 46.10)

Hook-up app data
missing

3 1.0 — — —

DIS, disease intervention specialist.
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interviewed, 23 patients (33.8%) were reinfected by
December 31, 2020. In the not-interviewed group, 5
patients (35.7%) were reinfected by the end of the study
period (Table 1).
The interview group was analyzed separately as a sub-

set of the sample. Of those interviewed, 42 (61.6%) pro-
vided partner information, and 26 (38.2%) did not. Of
those who provided partner information, 10 (23.8%)
were reinfected by the end of the study. Of those who
did not provide partner information, 13 (50%) were
reinfected by the end of the study. Of those interviewed,
30 (45.6%) of index patients had some or all of their eli-
cited partners treated for syphilis. Seventeen (25%) of
the interviewed patients had all of their named partners
treated, 13 (19.1%) had some but not all partners treated,
and 12 (17.6%) had no partners treated. A total of 33.3%
of those with no treated partners were reinfected by the
end of the study period, whereas only 20% of those with
some or all partners treated became reinfected. The
same trend is seen in the categorical variable, breaking
the groups down into no partners treated, some but not
all treated, and all named partners treated. A total of
23.1% of those with some partners treated were rein-
fected, and 17.6% of cases with all partners treated were
reinfected by the end of the study period. Of those inter-
viewed, 67.6% of interviewed cases claimed to have
anonymous partners, and 32.4% stated that they met
partners through hook-up apps such as Grindr and Tin-
der (Table 2).
Kaplan−Meier analyses showed the mean time to

reinfection for the entire sample to be 44.73 (95%
CI=40.64, 48.83) months. Mean time until reinfection for
interviewed patients was 44.01 months (95% CI=39.74,
48.41) compared with 44.31 months (95% CI=34.18,
54.44) for patients who were not interviewed. There was
not a statistically significant difference in time to reinfec-
tion (log-rank p=0.899) (Table 1 and Figure 1).
When the sample was limited to interviewed patients,

the mean number of months until reinfection in those
who provided partner information was 47.07 (95%
CI=41.72, 52.42) compared with 39.09 months (95 %
CI=32.67, 45.50) in those who did not provide partner
information. Although the log-rank value was 0.106, the
difference in months until reinfection does suggest a
www.ajpmfocus.org



Figure 1. Cumulative syphilis reinfection incidence by interview status.
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possible trend (Table 2 and Figure 2). In looking at part-
ner treatment variables, neither the binary measure nor
the categorical measure of partner treatment status was
statistically significant, with log-rank values of p=0.248
and p=0.469, respectively. However, the mean number
of months until reinfection for those who had some or
all partners treated was 49.19 (95% CI=42.67, 45.50),
compared with 40.64 months (95% CI=28.23, 53.06) for
those who provided partner information but had no
partners treated. This difference also suggests a possible
trend (Table 2 and Figure 3). Having anonymous part-
ners was not significantly associated with mean time to
reinfection (p=0.781), nor was using hook-up apps to
meet sexual partners (p=0.071).
Figure 2. Cumulative syphilis reinfection incidence by partner elicit
DIS, disease intervention specialist.

September 2023
When looking at the entire sample of men who were
diagnosed with early syphilis in 2016, none of the Cox
proportional hazard models was statistically significant,
and no models were statistically significant when the
sample was limited to interviewed patients. Of the mod-
els, the best fit was the model from the interviewed
patient subset that included only the named partners
yes/no variable, with a p=0.111. The HR for those who
named their partners in the DIS interview was 0.51 (95%
CI=0.225, 1.170, p=0.113), indicating a 49% reduction in
risk. The p-value for the model that contained the binary
partner treatment variable was also not statistically sig-
nificant (p=0.258), but the HR of 0.48 (95% CI=0.136,
1.711) is notable.
ation status in patients interviewed by DIS.



Figure 3. Cumulative syphilis reinfection incidence by partner treatment status in patients who provided partner information to DIS
workers.
DIS, disease intervention specialist.
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DISCUSSION

None of the Kaplan−Meier analyses or Cox hazard pro-
portional models produced p<0.05. However, this was a
small pilot study that utilized a convenience sample that
was not tested for statistical power. Although elicitation
of partners (yes/no) was not significantly associated with
time until reinfection (p=0.106), the results suggest pos-
sible trends in the data. Most notably, in the interviewed
subset group, 23.8% of patients who named partners
were reinfected during the study period, whereas 50% of
those who did not name partners were reinfected at that
time. In addition, the HR for index patients who named
partners was 0.51 (96% CI=0.225, 1.170, p=0.113), indi-
cating a 49% reduction in risk. Similarly, partner treat-
ment status was not significantly associated with time to
reinfection (p=0.258), but the HR of 0.48 (95%
CI=0.136, 1.711) indicated a substantial reduction in
risk. In addition, 33.3% of cases with no partners treated
were reinfected by the end of the study, and only 20% of
cases with some or all partners treated were reinfected.
Future studies should be conducted to assess these
trends further.
Public health officials might assume that having anon-

ymous partners or partners met on hook-up apps would
increase the likelihood of reinfection. These partners are
likely to be difficult to locate, to inform of possible expo-
sure, and to link to treatment. However, neither of these
factors was significantly associated with time to reinfec-
tion, nor did they show any statistical trends. They do
not appear to have influenced the outcome or have acted
as confounding variables.
Limitations
This exploratory study suffered from several important
limitations that future studies should address. Owing to
its small sample size, this study cannot adequately
address the trends mentioned earlier seen in HRs and
time to reinfection in patients from whom partners were
elicited and in patients with treated partners. Future
studies, with larger sample sizes, should address these
relationships.
Another weakness is the limited number of variables

included in the study. We did not include demographic
variables such as race, income, educational status, or ZIP
code, which might relate to the willingness to participate
in the interview or the willingness to reveal information
about partners. Future studies should include these vari-
ables, especially because they are often the only available
data on the patients who refuse the interview, and the
data might provide insight into some of the differences
between the interviewed and not-interviewed groups.
We also did not include other potential risk variables
such as sex of partners, gender of partners, method of
partner acquisition, drug use, intravenous drug use,
partner intravenous drug use, or participation in trans-
actional sex. Future studies should include these varia-
bles because they are possibly related to the reinfection
risk as well as the willingness or ability to participate in
the interview or to provide partner contact information.
Our study focused on the number of partners named

and on how many of those were treated. Future studies
should also consider the relationship between the total
number of uncontacted partners (named and unnamed)
and reinfection risk. In our sample, this number was
www.ajpmfocus.org
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difficult to assess. In the DIS interview, some patients
provided an exact number of partners from the inter-
view time period, but others provide only a vague esti-
mate, and others refused to answer or said they did not
know. Because many of the unnamed partners are anon-
ymous, we chose to assess the relationship between hav-
ing anonymous partners and reinfection. As previously
noted, we hypothesized that having anonymous part-
ners would make contact tracing difficult, would
increase community spread, and would increase the
likelihood of reinfection. However, we found no rela-
tionship. Addressing the number of uncontactable part-
ners would offer a more nuanced understanding of how
the DIS process intervenes or fails to intervene in com-
munity spread, which then poses an increased risk of
reinfection to the patient.
Our study did not address the characteristics of the

sexual partners or characteristics of the partner notifica-
tion process; DIS workers collect little information about
or from contacts, aside from limited demographic infor-
mation. However, some information is available, such as
whether the contacts tested negative and were prophy-
lactically treated, whether they tested positive and were
treated, whether they had already been treated before
notification, or whether they refused testing and treat-
ment. Future studies might include these factors in analy-
ses and might also consider whether the partner
notification was performed solely by the DIS or was a
cooperative effort between the DIS and the index patient.
We also did not include variables in the DIS interview

and partner elicitation process that might lead to behavior
change and adoption of risk reduction strategies. One
such variable is patient engagement in the interview.
Patients who provide partners might be more engaged in
the interview and thus with the health education messages
the DIS provides. Engagement in the interview might also
suggest a readiness to change health-related behaviors. In
addition, the very act of naming one’s partners might
help the patient to reassess their own attitudes about haz-
ards, risks to self, risks to others, and health behavior
change. Further quantitative and qualitative studies should
address how the DIS interview process is related to
changes in a patient’s health literacy, changes in attitudes
about sexual health and health risks, readiness to change,
and actual behavior change. These studies should then
address how these factors are associated with reinfection
risk and time to reinfection.
Furthermore, our study did not assess whether behav-

ior change occurred. Assessment of the data gathered at
patient interviews at the point of reinfection might pro-
vide some insight into whether or not reinfected patients
had made changes in sexual behavior, changes in sexual
partners or networks, changes in partner typology, or
September 2023
changes in methods of acquiring partners. Any of these
changes might increase or decrease reinfection risk.
However, these data were not available for much of 2020
because Suffolk County DIS workers were reallocated to
coronavirus disease 2019 (COVID-19) investigations
and were not conducting syphilis investigations.
Another limitation is the unknown amount of varia-

tion in DIS workers and in the individual DIS interviews.
Although CDC standardizes training for all DIS workers
and although supervisory staff in Suffolk County in 2016
was consistent, individual DIS capability and style vary.
In addition, although the DIS seeks out the same infor-
mation for each interview and provides the same educa-
tion, individual interviews can also vary. The DIS tailors
the interview on the basis of the index patient’s knowl-
edge, health literacy, personality, mood, and affect as
well as the patient’s self-identified sexual orientation and
reported sexual networks. Furthermore, by 2016, DIS
workers across the country were experiencing multiple
increased workplace demands and burdens, most nota-
bly, increases in syphilis cases and caseload.16 These
stressors might have influenced the amount of time DIS
could devote to locating patients and their partners, and
it might have affected how much time and attention DIS
workers could devote to establishing trust, conducting
interviews, or following up with patients for additional
partner information. Future studies should address how
individual DIS characteristics, such as years of experi-
ence, education level, caseload, and level of workplace
satisfaction, are related to the likelihood of patients being
interviewed, the number of partners elicited, and patient
reinfection. Qualitative or mixed methods studies could
assess the variation between interviews and observe how
these variations are related to reinfection risk.
Finally, this study might not be generalizable to other

counties in the U.S. Individual health departments and
DIS workers vary from year to year and from county to
county, as do demographic, socioeconomic, and cultural
characteristics of the counties. A greater number of
health departments should be included across geo-
graphic areas and SESs and across a longer time period.
Although this study is small and suffers limitations, it is
a pilot study that points to the need for further evalua-
tion of the role of the DIS interview and partner elicita-
tion in the reduction of the risk of syphilis reinfection.
CONCLUSIONS

Although CDC and local health departments rely heavily
on the DIS interview to prevent the spread of syphilis
and to reduce incidence rates, infection rates continue to
rise.1,7 Therefore, it is essential to understand what
aspects and elements of the DIS interview and partner
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services are most effective and produce the best public
health outcomes. One important outcome is a reduction
in index patient reinfections. Reduced risk of reinfection
and reduced time to reinfection benefit not only the
index patient but also their sexual partners, sexual net-
works, and communities.
In addition, previous studies show that DIS workers

are overwhelmed and are struggling to elicit partner
information.16,17 If there is a statistically significant asso-
ciation between partner elicitation or percentage of part-
ners treated and reinfection risk, this information can
help to motivate index patients to name more partners
and to provide more detailed information, which may in
turn reduce syphilis infection rates in the community.
Previous studies have addressed or analyzed DIS

efforts and the DIS interview as an intervention,8−12,16

and some previous studies have looked at reinfection
rates in relation to factors such as index patient demo-
graphics,3−6 but few have even considered the relation-
ship between the DIS interview and reinfection of index
patients. Our study addressed this subject and observed
a trend in the data that suggests that partner elicitation
and partner treatment outcomes could be associated
with a reduction in the risk of syphilis reinfection.
Future studies should address this relationship to better
understand how the DIS interview functions as a public
health intervention.
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