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Abstract

Background: Rates of gonorrhea are increasing across the United States. Understanding and
addressing contributing factors associated with longer time to diagnosis and treatment may shorten
the duration of infectiousness which in turn may limit transmission.

Methods: We used Massachusetts data from the CDC Sexually Transmitted Disease Surveillance
Network collected between July 2015 and September 2019, along with routinely reported
surveillance data, to assess time from gonorrhea symptom onset to presentation to care, and

time from presentation to care to receipt of treatment. Factors associated with longer time to
presentation (TTP) and time to treatment (TTT) were assessed using Cox proportional hazard
models with a constant time variable.

Results: Among symptomatic patients (n=672), 31% did not receive medical care within 7

days of symptom onset. Longer TTP was associated with younger age, female gender, reporting
cost as a barrier to care, and provider report of proctitis. Among patients with symptoms and/or
known contact to gonorrhea (n=827), 42% did not receive presumptive treatment. Longer TTT was
associated with female gender, non-Hispanic Other race/ethnicity, and clinics with less gonorrhea
treatment experience. Among asymptomatic patients without known exposure to STI (n=235),
26% did not receive treatment within 7 days. Longer TTT was associated with STD clinic/family
planning/reproductive health clinics and a test turnaround time of >3 days.

Conclusions: Delays in presentation to care and receipt of treatment for gonorrhea are common.
Factors associated with longer TTP and TTT highlight multiple opportunities for reducing the
infectious period of patients with gonorrhea.
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Delays in care and treatment for gonorrhea are common, and may be associated with age, gender,
reporting cost as barrier, certain clinical presentations and clinic types, and test turnaround time.
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INTRODUCTION

Gonorrhea is the second most reported sexually transmitted infection, and third most
reported notifiable disease overall within the United States. Since 2010, the annual number
of reported cases has increased substantially. In 2019, over 600,000 cases were reported
nationally to the Center for Disease Control and Prevention (CDC), which corresponded

to an 88% increase since 2010.1 At a state level, in 2019 7,396 cases were reported

in Massachusetts (MA), representing a 54% increase since 2010 and a rate of 107.2

cases per 100,000.2 This increasing number of cases of gonorrhea is concerning because
untreated gonorrhea may facilitate transmission of other sexually transmitted infections
(STIs) including HIV, and may lead to medical consequences such as pelvic pain, infertility,
and disseminated gonococcal infection.3 Prompt treatment for gonorrhea not only reduces
the risk of such clinical sequelae, but also shortens the infectious period during which
ongoing transmission may occur and can facilitate timely partner notification and treatment.

Two time periods where care delays may occur include the time between gonorrhea
acquisition and presentation to care, and the time between presentation to care and receipt

of effective treatment.>® CDC treatment guidelines for STIs do not specify a recommended
treatment timeframe, however they specify that some symptomatic patients may benefit from
empiric treatment, and those reporting exposure to gonorrhea should receive presumptive
treatment upon presentation to care.>’

While the provision of timely treatment is a cornerstone for preventing STIs, delays are
common.! Literature assessing delays in patient access to care has found associations with
sex, rurality, gender of sexual partners of male patients, income, education, and symptom
characteristics.8-12 Prior studies focusing on factors associated with delays in treatment
found that males were less likely to receive adequate treatment within 30 days compared

to females, while females were less likely to receive presumptive treatment compared to
men.1415 Patients younger than 19 years were the least likely age group to receive adequate
treatment in Virginia.1® Further assessment is needed to better understand modifiable
factors, patient, and clinical characteristics that may be associated with delays in presenting
for care and treatment.

The objectives of this analysis were to (1) explore patient characteristics and clinical

factors associated with delays in presentation to care among patients with symptomatic
gonorrhea and (2) examine patient characteristics and clinical factors associated with delays
in gonorrhea treatment after initial presentation, both for those who may have merited
presumptive treatment based upon symptoms and/or exposures and those who merited
treatment based upon results of asymptomatic screening.
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METHODS

We conducted a retrospective analysis of a subset of cases of gonorrhea reported to the
Massachusetts Department of Public Health (MDPH) between July 2015 and September
2019 utilizing information from CDC STD Surveillance Network (SSuN) interviews,
supplemented by routine state public health surveillance data. The SSuN protocol has

been described in detail elsewhere.16 Briefly, SSuN is a CDC-funded initiative that
includes standardized interviews conducted by competitively selected state and local health
departments in order to provide more granular information about cases of gonorrhea.
Interviews are conducted with both patients and providers, and interview topics include
patient demographics, sexual risk behaviors, patient’s clinical history, and treatment
course.8:17 Eighteen percent of reported cases of gonorrhea were randomized to receive
SSuN patient and provider interviews. The supplementary public health surveillance data
included patient address, HIV status, specimen collection date, date of lab result, and clinical
facility. Cases were excluded if they had unknown or missing data for the covariates of
interest.

This analysis evaluated two separate time periods: prior to accessing care and after care.
Each time period had distinct inclusion criteria and analyses. For the period prior to
accessing care, analyses were restricted to cases where there was a completed patient
interview in which patients reported a defined duration of symptoms. Our outcome of
interest was time to presentation (TTP) which was defined as the reported time from
symptom onset to clinical evaluation by the patient. The outcome was dichotomized as
longer TTP (reporting symptoms for seven days or more prior to seeing a clinician) and
shorter TTP (reporting symptoms for six days or fewer prior to seeing a clinician). These
definitions were consistent with prior studies.8-13

For the period after accessing care, analyses were restricted to cases with a completed
patient interview and reported treatment date. Our outcome of interest was time to treatment
(TTT), which was defined as the days between specimen collection for gonorrhea testing
and reported date of treatment. This outcome was dichotomized as longer and shorter TTT.
Our definition of longer and shorter TTT varied between those who may merit presumptive
or empiric therapy and those whose treatment was based on laboratory diagnosis alone. In
accordance with CDC STI treatment guidelines, patients merited presumptive therapy if they
reported a known contact to gonorrhea, and they may merit empiric therapy if symptomatic
(self-reported experiencing symptoms, or provider/surveillance reported urethritis, proctitis,
or genital discharge).>18 For patients who may merit presumptive or empiric therapy, shorter
TTT was defined as zero days or less (i.e. patients were treated on or before the date

of specimen collection) while longer TTT was defined as one day or longer. For patients
without STI symptoms or a known STI contact, we dichotomized TTT based upon an a
priori determined duration of seven days. Patients were considered to have shorter TTT if
they were treated in less than seven days from the date of specimen collection, and they were
considered to have longer TTT if there were treated seven or more days after the date of
specimen collection. For the calculation of the mean and median TTT, cases with a negative
TTT (i.e. treatment prior to specimen collection date) were changed to a TTT of zero days.

Sex Transm Dis. Author manuscript; available in PMC 2025 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Elder et al.

RESULTS

Page 4

We evaluated patient-level and clinic-level factors for associations with shorter versus
longer TTP and shorter versus longer TTT. Patient-level factors included patient age,

gender identity, race/ethnicity, social vulnerability index (SVI) as a proxy for socioeconomic
status, identification as a man who has sex with men (MSM), HIV status, patient-reported
pre-exposure prophylaxis (PrEP) use, sexual partner(s) indicated patient was STI exposed,
reported history of transactional sex, reported cost as a barrier to care access during the

past 12 months, and reason for selecting the facility where the gonorrhea test was done. For
symptomatic patients we assessed types of symptoms, which were collected from clinician
reported data. For the period after accessing care, we included the duration of symptoms
prior to accessing care. SVI was determined based on the census tract of the patient’s home
address. The SVI incorporates 15 demographic and socioeconomic variables from the US
census and was designed to characterize community ability to withstand external hazards
but has been applied more broadly to health conditions including STls.1% Census tracts are
given a percentile rank and grouped as low, moderately low, moderately high, and high, with
higher percentile scores representing greater community vulnerability.20:21

Clinic-level factors included in both time periods were if the patient was seen by their
primary care provider and whether the patient had a co-pay. For the period after accessing
care, analyses also included type of clinical facility, clinician type, test turnaround time
(days from specimen collection to result date), and the experience level of the ordering/
treating clinic. Test turnaround time was dichotomized at greater than or equal to three
days versus less than three days. This cut point was one day above the median. We defined
experience level of the clinic as the number of gonorrhea cases reported to MDPH from

a given clinic that calendar year. Clinics that reported 1-24 cases were categorized as
having little experience, while those reporting 25-99 cases and at least 100 cases were
considered moderately and very experienced, respectively. We did not have individual
clinician experience level, nor clinic-level demographics (race/ethnicity, gender, or SVI)
available for incorporation into models.

Factors associated with longer TTP and TTT were assessed using unadjusted and adjusted
Cox proportional hazard models with a constant time variable, which estimated the
prevalence ratios (PR) and 95% confidence intervals (CI). This method was selected because
the outcome of interest was found to be common (>10%).22 Factors associated with long
TTT were run separately for those reporting STI symptoms and/or contact and those who
were treated based upon laboratory diagnosis alone. Covariates were included in the adjusted
models if the bivariate model had a p-value less than 0.2. Analyses were performed using
SAS 9.4 (SAS Institute, Inc, Cary, NC).

During the study period of July 2015 — September 2019, 28,330 laboratory-confirmed cases
of gonorrhea were reported to MDPH, among which 5,115 were randomized to undergo
patient and provider interview through SSuN. Surveys were completed by 1,349 patients
and their providers. Among these cases, 672 reported symptoms and were included in the
analysis of TTP and 1,062 had full treatment information and were included in the analysis
of TTT.
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The study population was young with approximately one third (34.2%) under the age of 25
and over one half (57.6%) under the age of 30. The majority (76.6%) of patients identified
as male, while one fifth (22.7%) identified as female and <1% identified as individuals of
transgender experience. The most common patient race/ethnicity was non-Hispanic White
(44.2%) followed by Hispanic (26.1%) and non-Hispanic Black (21.0%). Most patients were
from high or moderately high vulnerability census tracts (45.5% and 26.9% respectively).
Among patients, 8.0% had a history of HIV infection, and 28.3% of the HIV-negative
patients reported a history of PrEP use (Table 1). Approximately half (51.2%) of the study
population reported their initial visit being with their usual/regular care provider. The most
reported reason for selecting a clinical site was promptness (34.2%) followed by proximity
(29.5%) and privacy (23.3%). Among symptomatic cases, the most reported symptoms
included genital discharge. During the post accessing care period, in those not reporting
symptoms or STI contact, more reported longer test turnaround time (Table 1).

Thirty-one percent of patients reporting symptoms presented for care after experiencing
symptoms for at least one week and were thus considered to have longer TTP. Among the
sample included in the post accessing care analysis, the mean time to treatment was three
days. Among those with a possible indication for presumptive or empiric treatment, the
mean TTT was two days, median was zero or less days, and 42.1% were not treated on

the same day and were thus considered to have longer TTT. Among those diagnosed with
gonorrhea based upon asymptomatic screening, the mean time to treatment was six days, the
median was four days, and 26.4% did not receive treatment within one week (Supplemental
Table 1).

Factors associated with longer time to presentation

In the unadjusted analysis, multiple factors were significantly associated with longer TTP,
however only five factors remained significant in the adjusted model. Patients who were
younger than 25 years (PR,g;j: 1.55; 95% ClI: 1.01, 2.48), females (PRagj: 1.66; 95% CI:
1.12,2.47), experienced cost as a barrier to care (PRggj: 1.50; 95% CI: 1.06, 2.08), and
whose providers reported proctitis (PR,gj: 2.22; 95% CI: 1.06, 4.20) were significantly more
likely to report a TTP of at least one week. Those who reported selecting a provider for
promptness of visit (PRygj: 0.66; 95% CI: 0.48, 0.89) were significantly less likely to report
a TTP of at least one week (Table 2).

Factors associated with longer time to treatment

Among people with possible indications for presumptive or empiric treatment, adjusted
analyses showed that females, non-Hispanic Other race/ethnicity, and those accessing care
from clinics with little experience with gonorrhea were significantly more likely (PRjgj:
1.47,95% CI: 1.12, 1.92, PRygj: 1.61; 95% Cl: 1.14, 2.25, and PRggj: 1.45; 95% CI. 1.10,
1.93 respectively) to experience a longer TTT compared to males and those accessing care
from very experienced clinics. Those who reported discharge were less likely to experience
alonger TTT (PRggj: 0.60; 95% CI: 0.47, 0.77) compared to those not reporting discharge
(Table 2.)
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Factors associated with longer TTT among patients not reporting STI symptoms or
contact are shown in Table 3. The two significant factors associated with longer TTT in
adjusted analyses were STD clinic/family planning/reproductive health clinic type and a test
turnaround time of three days or more (PRygj: 2.18; 95% CI: 1.07, 4.35 and PRygj: 2.12; 95%
Cl: 1.24, 3.67, respectively).
DISCUSSION

Our analysis of evaluation and treatment for gonorrhea in Massachusetts found that delays
are common. Almost a third of patients (31%) had symptoms for more than a week before
accessing care. Among those with possible indications for presumptive or empiric treatment
at time of presentation, 42% did not receive treatment on the day of presentation. For those
who were diagnosed with gonorrhea based upon asymptomatic screening alone, the median
time to treatment was four days, and 26% did not receive treatment within one week.

Decreasing the time during which patients experience symptoms prior to accessing care

is one opportunity to reduce the duration of infectiousness. We found that female gender,
younger age, non-Hispanic Other race/ethnicity, and cost as a barrier to care all were
associated with longer TTP. Our results are consistent with studies that found that women
tend to delay access to care for STIs longer than men.10:23-26 This could be multifactorial
including that some symptoms of STIs in women, such as vaginal discharge, could be
mistaken for physiologic discharge or for conditions that are amenable to over-the-counter
treatments, such as bacterial vaginosis or candidiasis.1927 The association between younger
age and longer time to treatment may be related to less familiarity with, and access to, the
health care system. It may also be related to less familiarity with STIs themselves including
associated symptoms and benefits of treatment.1228 |_astly, it is possible that a sense of
stigma around STls impacted willingness to pursue care. Younger patients and female
patients might be particularly vulnerable to STl-related stigma.24 Strategies to decrease

the time to treatment for patients might involve disseminating accessible, non-stigmatizing
messaging about STI symptoms and effectiveness of treatment and ensuring availability of
low-barrier and low-cost sexual health services.

Once patients present at a clinical visit, prompt treatment can reduce the duration of
infectiousness. We found that among patients presenting with STI symptoms and/or known
contact (i.e. those who may have merited presumptive or empiric therapy), a longer

time to treatment was significantly more likely to occur among females than males,

even after controlling for other factors. Presumptive or empiric treatment was also less
likely when the provider practice had less experience diagnosing gonorrhea, in line with
previous study demonstrating reduced guideline adherence in lower-incidence locations.2®
The gender differences that we found have been observed in prior studies.1> As previously
mentioned, symptoms of STIs in women can be non-specific making it harder for clinicians
to treat empirically upon presentation. It is also possible that in clinical encounters,
women less readily endorse sexual risk factors, making it less likely that clinicians would
suspect an STI1.10:27 Clinics with less experience diagnosing gonorrhea were less likely to
provide empiric or presumptive treatment, possibly due to less familiarity with the clinical
presentation of gonorrhea, less routinely asking about sexual risk factors, or not having
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resources on site to provide same-day treatment even if this is desired. It is also possible

that clinics with less experience in diagnosing, see patients with a lower prevalence of STIs,
and empiric treatment of patients with non-specific syndromes might result in over treatment
in these settings. We also note that the benefits of empiric treatment based upon symptoms
alone must be balanced against the harms of excess antibiotic exposure including facilitating
antimicrobial resistance and altering the microbiome, and some delay in treatment may be
needed to prevent overtreatment of others with non-antibiotic responsive conditions.

We found different associations with delayed treatment among patients who required
treatment based upon the results of asymptomatic screening alone.30 318,328 |n our adjusted
model, the factors that were significantly associated with longer time to treatment were
ordering/treatment at a STD clinic/family planning/reproductive health clinic and a test
turnaround time of longer than three days. The association between longer time to treatment
and receiving care at an STD clinic/family planning/reproductive health clinic was an
unexpected finding but may relate to challenges in scheduling asymptomatic visits in

this setting or competing priorities of asymptomatic patients seeking reproductive and
sexual health services. The finding of longer time to treatment associated with longer test
turnaround time is supported by research showing that rapid tests may be able to shorten any
delays in care, and multiple point-of-care tests for STIs are in development.338

Our study has notable strengths and limitations. Use of patient interviews enabled us

to account for patient characteristics that are not collected through routine surveillance
activities, while use of public health surveillance data allowed us to account for health-
systems details such as test turnaround time and provider experience. We were able to
evaluate factors that occurred both before and after diagnosis. This combination of data
sources and time periods allowed for a rich description of care delays in Massachusetts.
However, our population was limited to people residing in Massachusetts and may not
reflect circumstances in other locations. Furthermore, while our study sample was selected
randomly from all laboratory-confirmed cases of gonorrhea in the state, there was an
interview completion rate of only 23%. There may be differences in the factors impacting
care and treatment timing for those who were and were not contactable and interviewed.
Comparison between all laboratory-confirmed cases of gonorrhea and those with completed
patient interviews found that while the age distribution was similar, the interviewed sample
had a slightly higher proportion of males (data not shown). Due to small frequencies, we
were not able to evaluate differences based upon certain gender, racial, and ethnic groups.
Some clinical presentations such as epididymitis and pelvic inflammatory disease were also
too infrequent to be evaluated in this analysis. We also note that the decision to empirically
treat for gonorrhea is based upon multiple factors such as symptom type and severity, pretest
probability of an STI, and the likelihood that someone would be able to be contacted with
results and return for treatment at a later time. Because we do not have access to this
granular information, we categorized all symptomatic patients as possibly meriting empiric
treatment. This group likely includes some patients who were safely and appropriately
managed without empiric treatment.

While we attempted to account for clinic-level experience with gonorrhea treatment using
frequency of gonorrhea diagnosis at the clinic level, individual clinician experience may
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be a better proxy measure. We were not able to account for patient demographics at the
clinic level, and those factors may also have influenced clinical care. Our study collection
period ended in 2019 and thus does not reflect any impact from the COVID-19 pandemic.
Patients were asked about symptom duration, but the type of symptom was reported by
providers who may not have had full information. As a result, patient symptoms may be
underestimated and for female patients in particular we have limited ability to distinguish
between symptoms that may merit empiric treatment from more non-specific symptoms that
require additional diagnostics. Our analysis assessed factors impacting any index patient’s
time to presentation and treatment. The SSuN survey was not designed to assess if delays

in care resulted in possible gonorrhea transmission. To reduce onward transmission of STIs,
an analysis focused on those with new sexual partners during infectious periods may inform
additional opportunities for public health intervention.

Making sexual health care more accessible to younger patients and female patients may
have the greatest impact on reducing pre-diagnosis infectious periods. Improving timely
treatment for female patients through developing and strengthening clinical skills within
facilities caring for female patients and the development of rapid diagnostic tests might have
the biggest impact on reducing infectious periods after someone presents to care. Improving
presumptive treatment for gonorrhea patients who are symptomatic and/or report contact to
an STI through further clinical messaging, particularly in lower incidence clinical settings,
is likely to reduce infectivity following presentation. Future research can explore factors
that facilitate care accessing among patients, such as knowledge and stigma interventions,
and clinician reported barriers and facilitators to disease recognition, gonorrhea testing, and
medication prescribing with a focus on female patients and younger patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Unadjusted and adjusted models assessing associations with longer time to care and treatment among patients

Table 2.

with reported symptoms with or without STI contact. *

Page 16

Prior to accessing care

Post accessing care

Reported Symptoms

Reported Symptoms and/or STI Contact

Unadjusted
PR (95% CI)

Adjusted
PR (95% CI)

Unadjusted
PR (95% CI)

Adjusted
PR (95% Cl)

Age Groups

Less than 25 years

1.81 (1.19, 2.87)

1.55 (1.01, 2.48)

1.24(0.91, 1.73)

25-29 years 1.32(0.82,2.19) | 1.24(0.76,2.06) | 1.02(0.72, 1.46) -

30-39 years 1.32(0.82,2.18) | 1.18(0.72,1.95) | 1.19(0.85, 1.68) -

40+ years 1.00 1.00 1.00 -
Gender

Male 1.00 1.00 1.00 1.00
Female 2.05(1.53,2.72) | 1.66(1.12,2.47) | 1.84 (1.47, 2.30) 1.47 (112, 1.92)
Transgender 2.58 (0.43,8.07) | 1.73(0.28,5.76) 2.10 (0.52,5.51) 1.52 (0.37, 4.16)

Reported MSM Status

MSM

1.00

1.00

1.00

Non-MSM

1.28 (0.97, 1.69)

1.17 (0.81, 1.69)

1.11 (0.90, 1.37)

Race/Ethnicity

Non-Hispanic White

1.00

1.00

1.00

Non-Hispanic Black

1.18 (0.83, 1.67)

0.97 (0.72, 1.28)

0.95(0.71, 1.27)

Hispanic

1.27 (0.91, 1.77)

1.06 (0.81, 1.38)

1.01(0.77, 1.33)

Non-Hispanic Other

0.94 (0.54, 1.56)

1.60 (L.14, 2.22)

1.61 (L.14, 2.25)

HIV Status

HIV-infected

0.70 (0.31, 1.32)

0.95 (0.61, 1.40)

Not HIV-infected

1.00

1.00

SVI Category

Low Vulnerability

0.99 (0.63, 1.51)

1.20 (0.86, 1.64)

Moderately Low Vulnerability

1.05 (0.68, 1.57)

1.20 (0.89, 1.61)

Moderately High Vulnerability

1.11 (0.80, 1.53)

0.94(0.72, 1.22)

High Vulnerability

1.00

1.00

Reported exchanging sex for money or drugs

Yes

1.06 (0.42, 2.19)

0.90 (0.41, 1.70)

No

1.00

1.00

Sexual partner(s) indicated ST1 exposure

Yes

1.45 (1.02, 2.00)

1.21(0.85, 1.71)

0.99 (0.78, 1.25)

No

1.00

1.00

1.00

Report any PrEP use §

Yes

1.16 (0.83, 1.61)

0.96 (0.73, 1.24)

Sex Transm Dis. Author manuscript; available in PMC 2025 March 01.
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Prior to accessing care

Post accessing care

Reported Symptoms

Reported Symptoms and/or STI Contact

Unadjusted
PR (95% CI)

Adjusted
PR (95% CI)

Unadjusted
PR (95% CI)

Adjusted
PR (95% CI)

No

1.00

1.00

Reported cost as a barrier to care

Yes 1.67 (1.19,2.30) | 1.50 (1.06,2.08) | 1.08 (0.80, 1.45) -

No 1.00 1.00 1.00 -
Symptom Duration 7

1 Day - - 1.00 1.00

2-6 Days - - 1.48(1.01, 2.24) 1.26 (0.85, 1.92)
1-2 Weeks - - 1.85(1.22, 2.87) 1.42 (0.92, 2.24)
2+ Weeks - - 2.36 (1.41,3.93) 1.51(0.87, 2.61)

Symptomatic with unknown duration

2.00 (1.25, 3.24)

1.59 (0.96, 2.64)

Asymptomatic but STI contact reported

2.01 (1.29, 3.19)

1.21 (0.74, 2.00)

Provider reported syndromes 0

Urethritis

0.64 (0.48, 0.85)

0.81 (0.59, 1.10)

0.67 (0.53, 0.84)

0.82 (0.63, 1.06)

Proctitis

1.92 (0.95, 3.42)

2.22 (1.06, 4.20)

1.08 (0.54, 1.92)

Genital Discharge

0.75 (0.57, 0.99)

0.85 (0.64, 1.13)

0.57 (0.45, 0.72)

0.60 (0.47,0.77)

Abdominal Pain/PID

1.34 (0.66, 2.40)

1.42 (0.88, 2.17)

0.86 (0.51, 1.38)

Initial visit was with usual/regular care provider

Yes 1.07 (0.81, 1.40) - 1.13(0.91, 1.39) -

No 1.00 - 1.00 -

Type of Clinician®#

MD/DO - - 1.00 1.00
APPs (PAs and NPs) - - 1.03 (0.80, 1.32) 1.04 (0.80, 1.35)
Other - - 1.35 (1.05, 1.74) 1.28 (0.97, 1.68)
Ordering/Treating Clinic Type t

Primary Care 1.00 1.00 1.00 1.00

STD Clinic/FP/Reproductive Health

1.37 (0.89, 2.05)

1.16 (0.74, 1.77)

1.19 (0.85, 1.64)

0.94 (0.66, 1.33)

Outpatient Private Provider

0.96 (0.59, 1.50)

0.82 (0.50, 1.30)

1.16 (0.81, 1.63)

1.00 (0.69, 1.44)

Hospital

0.77 (0.53, 1.10)

0.78 (0.53, 1.15)

0.74 (0.55, 0.98)

0.78 (0.57, 1.05)

Other

0.65 (0.42, 0.97)

0.73 (0.47, 1.10)

0.75 (0.54, 1.03)

0.72 (0.51, 1.02)

Experience of Ordering/Treating Clinic #

Little - - 1.37 (1.07, 1.76) 1.45 (1.10, 1.93)
Moderate - - 0.92 (0.66, 1.25) 0.97 (0.69, 1.35)
Alot - - 1.00 1.00

Had to pay a co-pay at visit

Yes

0.92 (0.69, 1.21)

1.04 (0.84, 1.29)

No

1.00

1.00
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Prior to accessing care Post accessing care
Reported Symptoms Reported Symptoms and/or ST1 Contact

Unadjusted Adjusted Unadjusted Adjusted

PR (95% CI) PR (95% CI) PR (95% CI) PR (95% Cl)
Selected clinic because: seen for free 1.33(0.85,2.00) | 1.17(0.74,1.79) 1.01(0.70, 1.42) -
Selected clinic because: privacy 0.81(0.57,1.12) - 1.14 (0.89, 1.44) -
Selected clinic because: insurance 1.17 (0.84, 1.62) - 1.04 (0.80, 1.34) -
Selected clinic because: proximity 0.89 (0.66, 1.19) - 1.03 (0.82, 1.28) -
Selected clinic because: promptness 0.65 (0.48, 0.86) | 0.66 (0.48, 0.89) 0.83(0.66, 1.03) 0.96 (0.75, 1.21)
Selected clinic because: STD specialty 0.85(0.54, 1.27) - 0.94 (0.69, 1.26) -

Bold font indicates P < 0.005.
*

Age, HIV status, and SVI were ascertained from routine surveillance data. Gender identity, race/ethnicity, MSM status, exchanging sex, STI
exposure, PrEP use, and cost as a barrier were ascertained from patient surveys. Provider reported symptoms were ascertained from routine
surveillance data and provider surveys. Type of clinician was ascertained from provider surveys. Symptom duration, initial visit provider,
co-payment, and reasons for clinic selection were ascertained from patient surveys. Clinic type, clinic experience, and test turnaround time were
ascertained from routine surveillance data.

8 .

Only among HIV-negative

’tVariabIe was only included in the post accessing care period.
0 . . . .
Each of the symptom types are assessed separately with the reference group being “not endorsing this symptom”.

# .
Other = nurses, health educators, navigators

fOther = Hospital ED/ER/Urgent Care, school-based clinic, public/tribal/government clinics

APP indicates advance practice provider; ED/ER, emergency department/emergency room; FP, family planning.

Sex Transm Dis. Author manuscript; available in PMC 2025 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Elder et al.

Table 3.
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Unadjusted and adjusted models assessing associations with longer time to treatment among patients with no

reported symptoms or STI contact ™

Unadjusted
PR (95% CI)

Adjusted
PR (95% Cl)

Age Groups

Less than 25 years

1.31 (0.65, 2.87)

25-29 years 0.95 (0.42, 2.23) -

30-39 years 0.98 (0.44, 2.24) -

40+ years 1.00 -
Gender

Male 1.00 1.00
Female 0.51 (0.25,0.97) | 0.30(0.07, 2.13)
Transgender 1.10 (0.06, 5.00) | 1.09 (0.05, 12.78)

Reported MSM Status

MSM

1.00

1.00

Non-MSM

0.61 (0.32, 1.09)

1.73 (0.26, 6.87)

Race/Ethnicity

Non-Hispanic White

1.00

Non-Hispanic Black

1.22 (0.59, 2.33)

Hispanic

0.85 (0.42, 1.60)

Non-Hispanic Other

0.94 (0.32, 2.20)

HIV Status

HIV-infected

1.42 (0.68, 2.67)

Not HIV-infected

1.00

SVI Category

Low Vulnerability

0.79 (0.32, 1.71)

Moderately Low Vulnerability

0.72 (0.30, 1.50)

Moderately High Vulnerability

0.99 (0.55, 1.76)

High Vulnerability

1.00

Reported exchanging sex for money or drugs

Yes

2.63 (0.80, 6.40)

1.61 (0.46, 4.30)

No

1.00

1.00

Report any PrEP use §

Yes

1.20 (0.70, 2.10)

No

1.00

Reported cost as a barrier to care

Yes

1.31 (0.60, 2.52)

No

1.00

Initial visit was with usual/regular care provider
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Unadjusted
PR (95% CI)

Adjusted
PR (95% CI)

Yes 0.61 (0.37,1.03) | 0.96 (0.53, 1.76)
No 1.00 1.00
Type of Clinician #

MD/DO 1.00 1.00

APPs (PAs and NPs)

1.20 (0.60, 2.33)

1.24 (0.61, 2.51)

Other

2.13(1.20, 3.84)

1.56 (0.84, 2.95)

Ordering/Treating Clinic Type t

Primary Care

1.00

1.00

STD Clinic/FP/Reproductive Health

2.10 (1.12, 3.78)

2.18 (1.07, 4.35)

Outpatient Private Provider

0.22 (0.01, 1.03)

0.33 (0.02, 1.65)

Hospital

1.01 (0.38, 2.25)

1.24 (0.46, 2.86)

Other

1.16 (0.49, 2.40)

1.18 (0.48, 2.58)

Experience of Ordering/Treating Clinic

Little 0.98 (0.56, 1.71) -
Moderate 0.98 (0.48, 1.88) -
A lot 1.00 -

Had to pay a co-pay at visit

Yes

0.84 (0.47,1.43)

No

1.00

Selected clinic because: seen for free

1.14 (0.50, 2.26)

Selected clinic because: privacy

0.56 (0.26, 1.07)

0.79 (0.35, 1.61)

Selected clinic because: insurance

0.76 (0.39, 1.35)

Selected clinic because: proximity

0.58 (0.27, 1.12)

0.54 (0.23, 1.15)

Selected clinic because: promptness

0.77 (0.34, 1.52)

Selected clinic because: STD specialty

0.91 (0.46, 1.65)

>3 Days Test Turnaround Time

2.61 (1.58, 4.39)

2.12 (1.24, 3.67)

Bold font indicates P < 0.005.
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*

Age, HIV status, SVI, clinic type, clinic experience, and test turnaround time were ascertained from routine surveillance data. Gender identity,
race/ethnicity, MSM status, exchanging sex, STI exposure, PrEP use, cost as a barrier, symptom duration, initial visit provider, co-payment, and
reasons for clinic selection were ascertained from patient surveys. Type of clinician was ascertained from provider surveys. Provider reported
symptoms were ascertained from routine surveillance data and provider surveys.

§Only among HIV-negative

# .
Other = nurses, health educators, navigators

7‘Other = Hospital ED/ER/Urgent Care, school-based clinic, public/tribal/government clinics

APP indicates advance practice provider; ED/ER, emergency department/emergency room; FP, family planning.

Sex Transm Dis. Author manuscript; available in PMC 2025 March 01.



	Abstract
	SHORT SUMMARY:
	INTRODUCTION
	METHODS
	RESULTS
	Factors associated with longer time to presentation
	Factors associated with longer time to treatment

	DISCUSSION
	References
	Table 1.
	Table 2.
	Table 3.

