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Background: In response to the COVID-19 pandemic,Washington State's
Stay Home, Stay Healthy (SHSH) order was implemented on March 24,
2020.We hypothesized that pandemic mitigationmeasures might reduce sex-
ually transmitted infection (STI) screening and/or transmission.
Methods: We used King County, WA STI surveillance and sexual health
clinic (SHC) data from January 1, 2019, to July 31, 2020. We calculated
mean weekly case counts for gonorrhea, primary and secondary (P&S)
syphilis, male urethral gonorrhea, and early latent (EL) syphilis for 3 pe-
riods in 2020: pre-SHSH (January 1–March 23), SHSH (March 24–June
5), and reopening (June 6–July 31). Primary and secondary syphilis and
male urethral gonorrhea were used as proxies for sexual behavior, and EL
syphilis was used as a proxy for STI screening. We compared SHC visits
(2019 vs. 2020) and SHC gonorrhea treatment practices (across 2020 periods).
Results: Compared with January to July 2019, from January to July 2020,
reported cases of gonorrhea, male urethral gonorrhea, P&S syphilis, and
EL syphilis decreased by 9%, 5%, 16%, and 22%, respectively. Mean
weekly case counts of gonorrhea, male urethral gonorrhea, and EL syphilis
decreased pre-SHSH to SHSH, but all returned to pre-SHSH levels during
reopening. Sexual health clinic visits during SHSH were 55% lower in
2020 than in 2019. In the SHC during SHSH, ceftriaxone treatment of gon-
orrhea decreased, whereas cefixime/cefpodoxime treatment and gonorrhea
treatment with no testing increased.
Conclusions: Decreases in reported STIs concurrent with COVID-19
SHSH may reflect a true decline in STI transmission. However, the larger
decreases in asymptomatic infections indicate that much of the observed
decrease was likely due to decreased screening.

O n January 20, 2020, the first SARS-CoV-2 infection diag-
nosed in the United States was reported in Everett, WA, in

the Seattle metropolitan area.1 On February 29, 2020, first US
death from SARS-CoV-2 occurred in King County, WA,2 and
the governor declared a State of Emergency in Washington State.3

Pandemic mitigation measures went into place in King County
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soon after, with a ban on gatherings of more than 250 people an-
nounced March 11, 2020, and statewide school closures on
March 13, 2020. The governor's Stay Home, Stay Healthy (SHSH)
order for Washington State announced on March 23, 2020, man-
dated (1) Washington residents stay home except for essential ac-
tivities; (2) a ban on gatherings for social, spiritual, and recreational
purposes; and (3) the closure of restaurants, bars, gyms, bathhouses,
sex clubs, and other businesses considered nonessential.4

Washington State implemented measures restricting nonur-
gent medical procedures in late February to conserve personal pro-
tective equipment, hospital beds, and health care personnel.5

Subsequently, the Public Health—Seattle &King County (PHSKC)
Sexual Health Clinic (SHC) instituted changes to reduce the number
of in-person patient visits, including deferring routine sexually
transmitted infection (STI) screening, reducing hours, and conducting
patient visits by telephone or telemedicine.6 Because the PHSKC pri-
oritized COVID-19 control, public health staff from all sections of the
health department, including the SHC, were deployed to assist with
COVID-19 work. This reprioritization resulted in fewer partner ser-
vices interviews for people newly diagnosed with STIs, limiting data
collected about sexual behavior among reported cases.

Althoughwe began to observe declining numbers of people
newly reported with STI in King County as early asMarch 2020, it
was unclear whether this was a result of changes in sexual behav-
ior, reduced care-seeking behavior, or changes in STI care or diag-
nosis. To better understand the observed trends in STI reports, we
conducted analyses to assess whether the trends in King County
during the pandemic were the results of changes in sexual behavior
or in STI screening practices. Our analyses included both asymp-
tomatic and symptomatic infections as proxies for these screening
and behavior changes. Washington State began to lift some pan-
demic mitigation measures in early June 2020, so we compared
STI trends during the SHSH period (with the strictest measures)
with those during the Safe Start reopening.7 This work adds to our
understanding of the impacts of the COVID-19 pandemic on con-
current STI epidemics and informs future public health practice re-
lated to STIs if the pandemic and relatedmitigation efforts continue.
METHODS
We used STI surveillance data for King County, WA, from

January 1, 2019, to July 31, 2020, and PHSKC SHC electronic
medical record data for the same period. For both surveillance
and clinic data, we compared 2020 with the same period in 2019.
We also divided 2020 into 3 periods corresponding to prepandemic
and the Washington State SHSH orders. The 3 periods were as fol-
lows: before the COVID-19 pandemic SHSH order (period 1: pre-
SHSH; January 1–March 23), the period when the SHSH order
was in effect in King County (period 2: SHSH; March 24–June 5),
and the time after which components of the SHSH order were lifted
in King County (period 3: Safe Start reopening; June 6–July 31).
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Reported STIs During the Time of COVID-19
Laboratories and medical providers are required to report
gonorrhea and syphilis cases to the PHSKC within 3 days of diag-
nosis. The PHSKC STI case report form includes anatomic site of
infection, demographics, diagnosis date, and treatment informa-
tion. Syphilis stage is indicated by providers on the case report
form but may be revised by PHSKC staff after review. We present
data for cases of gonorrhea, urethral gonorrhea among men (de-
fined by gender or sex reported on case report form), and syphilis
presented as primary and secondary (P&S) syphilis, early latent or
early nonprimary nonsecondary syphilis (EL), and early syphilis,
which includes P&S and EL syphilis. Analyses of total early syph-
ilis and gonorrhea cases were used to understand the overall re-
ported STI trends. Primary and secondary syphilis and urethral
gonorrhea cases among men,8,9 which are generally symptomatic
infections, were used as proxies for changes in sexual behavior,
whereas EL syphilis cases, an asymptomatic infection, was used
as a proxy for changes in STI screening, due to either health care
service availability or health care seeking behavior.
Figure 1. A, Weekly gonorrhea cases reported in King County, WA, com
pandemic mitigation periods: prepandemic, stay-at-home order (Stay Ho
Stay Healthy, gonorrhea cases in 2020 were lower than the same period
King County, WA, comparing 2019 (dashed line) and 2020 (solid line) a
stay-at-home order (Stay Home, Stay Healthy), and reopening (Safe Start
were lower than the same period in 2019 but had returned to same leve
reported in King County, WA, comparing 2019 (dashed line) and 2020
prepandemic, stay-at-homeorder (Stay Home, StayHealthy), and reopen
in 2020 were lower than the same period in 2019 but were slightly high
nonsecondary syphilis reported in King County, WA, comparing 2019 (d
mitigation periods: prepandemic, stay-at-home order (Stay Home, Stay H
and Safe Start, early latent cases in 2020 were lower than the same perio
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Sexual health clinic visits were conducted predominantly
in-person before the coronavirus pandemic. In March 2020, clinic
practices shifted to defer routine visits for HIVor STI screening of
asymptomatic persons who did not have a known sex partner with
HIVor STI. At this time, providers also began providing other ser-
vices by telephone. In addition, routine in-person visits for patients
receiving preexposure prophylaxis (PrEP) through the PHSKC
SHC clinic were postponed or completed as telephone check-ins.
The visit type (in-person vs. telephone) was not monitored
prepandemic. Daily telephone and in-person visit numbers were
tracked by clinic epidemiologists using the electronic medical re-
cord clinic schedule from the start of the telephone visit option
in March 2020. We present data for the number of visits overall
for 2019 and 2020. We present clinic visits with gonorrhea treat-
ment indicated, including ceftriaxone, cefixime, and cefpodoxime,
and visits with one of these treatments received and no corre-
sponding gonorrhea test results for 2020 only. PHSKC SHC is a
provider responsible for diagnosing a substantial number of King
paring 2019 (dashed line) and 2020 (solid line) across 3 COVID-19
me, Stay Healthy), and reopening (Safe Start). During Stay Home,
in 2019. B, Weekly urethral gonorrhea cases among men reported in
cross 3 COVID-19 pandemic mitigation periods: prepandemic,
). During Stay Home, Stay Healthy, urethral gonorrhea cases in 2020
l in Safe Start. C, Weekly primary and secondary (P&S) syphilis,
(solid line) across 3 COVID-19 pandemic mitigation periods:
ing (Safe Start). During StayHome, Stay Healthy, P&S syphilis cases
er during Safe Start. D, Weekly early latent/early nonprimary
ashed line) and 2020 (solid line) across 3 COVID-19 pandemic
ealthy), and reopening (Safe Start). During Stay Home, Stay Healthy,
d in 2019.
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TABLE 1. Reported Gonorrhea and Syphilis Cases and Visits to Public Health—Seattle & King County Sexual Health Clinic, King County, WA;
January 1 to July 31, 2019 and 2020

Period 1: Pre–Stay Home,
Stay Healthy

(January 1–March 23)

Period 2: Stay Home,
Stay Healthy

(March 24–June 5)

Period 3: Safe Start
Reopening

(June 6–July 31)

2019 2020 % Change 2019 2020 % Change 2019 2020 % Change

Gonorrhea cases 1016 1089 7 928 663 −29 739 689 −7
Urethral gonorrhea cases among men 363 381 5 340 280 −18 258 254 −2
Primary and secondary syphilis cases 88 72 −18 85 61 −28 56 60 7
Early latent (early nonprimary nonsecondary) syphilis cases 95 89 −6 77 50 −35 74 52 −30
Clinic visits 2523 2249 −11 2349 1068 −55 1814 1203 −34

Figure 2. A, Weekly gonorrhea (solid line) and urethral gonorrhea cases among men (dashed line) reported in King County, WA, comparing
2020 across 3 COVID-19 pandemic mitigation periods: prepandemic, stay-at-home order (Stay Home, Stay Healthy), and reopening (Safe
Start). During Stay Home, Stay Healthy, weekly mean gonorrhea and urethral gonorrhea cases among men significantly declined compared
with prepandemic andwere not significantly different in reopening comparedwith prepandemic. B,Weekly early syphilis, including primary,
secondary, or early latent/early nonprimary nonsecondary syphilis (solid line), and early latent/early nonprimary nonsecondary syphilis (dashed
line) reported in King County, WA, comparing 2020 across 3 COVID-19 pandemic mitigation periods: prepandemic, stay-at-home order
(Stay Home, Stay Healthy), and reopening (Safe Start). During Stay Home, Stay Healthy, weekly mean early syphilis and early latent syphilis
cases significantly declined compared with prepandemic and were not significantly different in reopening compared with prepandemic.

Berzkalns et al.
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Reported STIs During the Time of COVID-19
County STI cases, and visit trends can be used to assess changes in
health care seeking behavior during the pandemic. Analyses were
descriptive and completed with SAS version 9.4.10 This analysis
was considered a public health surveillance activity and was not
subject to human subjects review.
RESULTS
Compared with the same period in 2019, from January 1 to

July 31, 2020, reported cases of gonorrhea (Fig. 1A), urethral gon-
orrhea among men (Fig. 1B), P&S syphilis (Fig. 1C), and EL
syphilis (Fig. 1D) in King County, WA, all decreased (Table 1).
Overall reported cases of gonorrhea decreased by 9% (n = 2683
vs. n = 2431), and urethral gonorrhea cases among men decreased
by 5% (n = 961 vs. n = 915). Early syphilis cases overall decreased
by 19% (n = 475 vs. n = 384), P&S cases decreased by 16%
(n = 229 vs. n = 193), and EL cases decreased by 22% (n = 246
vs. n = 191).

From period 1 to period 2, in 2020, meanweekly gonorrhea
andmale urethral gonorrhea case counts fell from 92 to 60 and from
32 to 26, respectively (Fig. 2A). However, by period 3, the mean
weekly gonorrhea case count was 84, similar to period 1, and the
mean weekly male urethral gonorrhea count was the same as period
1. For P&S and EL syphilis in 2020 (Fig. 2B), trends were some-
what divergent. Mean weekly case counts for P&S syphilis re-
mained stable from period 1 to period 2, and then rose slightly
in period 3. Mean weekly EL syphilis case counts decreased from
7 in period 1 to 5 in period 2 but increased to 6 in period 3.

From January to July, the overall number of SHC visits was
32% lower in 2020 (n = 4720) than in 2019 (n = 6686; Fig. 3A).
Although the decline in clinic visits in 2020 is evident before the
official SHSH began, SHC visits in period 2 of 2020 (n = 1068)
were 55% lower than the same period in 2019 (n = 2349). In period
3 (n = 1203), weekly clinic visits started to increase from period 2
but were still 34% lower than same period in 2019 (n = 1814). In
period 2, 49% (n = 524) of SHC visits were telephone visits, which
decreased to 4% (n = 51) in period 3.

Weekly visits during which patients received gonorrhea
treatment varied during the 2020 periods (Fig. 3B). In period 1,
ceftriaxone was the only gonorrhea treatment used in the SHC,
with no use of oral treatments (cefixime or cefpodoxime). In pe-
riod 2, weekly visits (which included telemedicine visits) with
Figure 3. A,Weekly visits at the Public Health—Seattle & King County Sex
across 3 COVID-19 pandemic mitigation periods: prepandemic, stay-at-h
During Stay Home, Stay Healthy, and Safe Start, clinic visits in 2020 were
gonorrhea treatment at the Public Health—Seattle & King County Sexua
mitigation periods: prepandemic, stay-at-home order (Stay Home, Stay H
during Stay Home, Stay Healthy, oral (black line) gonorrhea treatments (
line) decreased. C, Weekly visits with prescribed gonorrhea treatment wit
Sexual Health Clinic comparing 2020 across 3 COVID-19 pandemicmitig
Healthy), and reopening (Safe Start). Because clinic policy changed durin
confirmation increased.
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prescribed oral gonorrhea treatment increased, accounting for
52% of visit with gonorrhea treatment and visits with patients re-
ceiving ceftriaxone decreased. As the reopening began in period 3,
the trends in visits during which patients received ceftriaxone and
oral treatments were reversed. Sexual health clinic visits with pre-
scribed gonorrhea treatment without laboratory testing increased
during period 2 compared with both period 1 and period 3 (Fig.
3C). In periods 1 and 3, the mean number of weekly visits during
which patients received the treatment of gonorrhea with no gonor-
rhea testing was 1, whereas in period 2, the mean was 7.
DISCUSSION
During the first 4 months of the COVID-19 pandemic, we

observed changes in reported gonorrhea and early syphilis cases
in King County,WA, that suggested both changes in sexual behav-
ior leading to reduced STI acquisition and changes in screening,
likely due to lack of available services combined with declines in
seeking health care services. In our analysis, we examined EL
syphilis, an asymptomatic infection, to detect changes in screen-
ing patterns, and P&S syphilis and urethral gonorrhea infection
among men, symptomatic infections to detect changes in recent
sexual behavior. Compared with the prepandemic period in 2020
and the corresponding period in 2019, reported gonorrhea and
early syphilis cases decreased during the SHSH period. However,
behavioral changes may have been brief, as mean weekly cases of
all STIs included in our analyses returned to levels observed dur-
ing the prepandemic period during reopening. Larger differences
from 2019 to 2020 were observed in EL syphilis, an asymptomatic
infection, compared with P&S syphilis and urethral gonorrhea
among men, typically symptomatic infections that lead patients
to seek care. Observed declines in SHC visits in 2020 are largely
explained by reduced clinical services, with the postponement of
routine screening visits and limited PrEP visits, or reluctance to
seek care at the SHC as observed in period 3, with visits still lower
than expected after the expansion of clinical services. Along with
our finding that EL syphilis cases showed the largest decline from
2019 to 2020, this further supports that the declines in STIs during
the pandemic were largely influenced by declines in screening of
asymptomatic infections.

Nationally, COVID-19 forced STD clinics to close or greatly
reduce clinical capacity, especially for screening, andmany reported
ual Health Clinic comparing 2019 (dashed line) and 2020 (solid line)
ome order (Stay Home, Stay Healthy), and reopening (Safe Start).
lower than the same period in 2019. B, Weekly visits with prescribed
l Health Clinic comparing 2020 across 3 COVID-19 pandemic
ealthy), and reopening (Safe Start). Because clinic policy changed
cefixime or cefpodoxime) increased in use and ceftriaxone (gray
hout laboratory testing at the Public Health—Seattle & King County
ation periods: prepandemic, stay-at-home order (Stay Home, Stay
g Stay Home, Stay Healthy, gonorrhea treatment without laboratory
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changing the way services were offered, whether through increased
telemedicine or moving to appointment only,11 or reduced numbers
of visits.12 Increasing telehealth visits and continuing to provide
care for symptomatic individuals are vital strategies for continuation
of key sexual health services during times when other health
services may be limited.13 At the PHSKC SHC, telephone visits
increased to continue to provide STI care services at a distance.6

Changes to clinic policy during the pandemic affected both
diagnosis and reporting of STI infections. Following the SHSH or-
ders, treatment of gonorrhea with oral medications and presump-
tively treating patients for gonorrhea without laboratory testing
increased at the SHC. Although presumptive treatment over the
telephone is a safer option for continuing to provide STI clinical
care during the pandemic, this may result in cases missed by county
STI surveillance with no laboratory testing to confirm diagnoses.
We are unable to assess whether other clinics providing STI treat-
ment services were offering similar treatment options during this
time and cannot quantify how many potential cases may have not
been reported. Online surveys have documented the challenges pa-
tients have encountered accessing services, including impacting the
ability of men who have sex with men (MSM) to access PrEP, STI,
and HIV testing,14 but the pandemic has resulted innovative prac-
tices to provide sexual health services without requiring in-person
visits, including mailing test kits to patients' homes.15,16

Similar decreases in reported STIs during stay at home or-
ders have been observed in other jurisdictions in the United
States,17–19 and the COVID-19 pandemic has impacted every as-
pect of STI diagnosis and control, including public health prac-
tices. Although King County typically has a robust behavioral
surveillance framework in place, as in many other jurisdictions,11

PHSKC staff deployments to the COVID-19 response impacted
the completion of partner services interviews for STI cases. Thus,
we are not able to directly assess changes in sexual behavior be-
tween the 3 pandemic-related periods in 2020, hence our reliance
on symptomatic infections as a surrogate marker. Although sexual
behavior data were available for SHC patients for all 3 periods,
changes to clinic policies and procedures made these data difficult
to assess, as patients receiving services during the pandemic repre-
sent a different population than those in the prepandemic times.
However, multiple surveys of MSM from around the world have
shown reductions in number of sex partners during the COVID-19
pandemic, although reductions in sexual risk behaviors may have
only been short lived during the early stages of the pandemic.14,20–23

It is unknown to what extent decreased partner services interviews
will impact ongoing STI transmission in King County. Indeed,
one study projected that long clinical service interruptions com-
bined with a return to normal levels of sexual activity could result
in thousands of excess STI cases over the next several years among
MSM in Atlanta.24

The decreases in reported STIs we observed concurrent
with COVID-19 social distancing polices may reflect some level
of true decline in STI transmission. However, the impact of the
COVID-19 pandemic on health care seeking behavior is unknown,
and a limitation of our analysis is not being able to assess whether
the continued decreased visits to the SHC were due to fewer pa-
tients with sexual health needs, patients seeking services from
other providers, or avoiding seeking care because of potential
COVID-19 exposure in a health care facility. Cases were likely
underdiagnosed during this time because of a combination of these
factors. As such, the impacts of the COVID-19 pandemic on STI
epidemics are likely to be long lasting, as persons with undiag-
nosed STIs, especially those with asymptomatic infections, are
likely to contribute to further STI transmission. In addition, de-
ployment of clinicians and public health staff to COVID-19 activ-
ities may have slowed the process of case reporting in King
S48 Sexually
County. However, at the end of our study period, COVID-19 cases
were declining in King County, lessening the burden of this work
somewhat at that time, and we feel that sufficient time has passed
to allow all cases in the study period to be reported. Although this
article was under review, we were able to examine trends for
August to December 2020 and found that gonorrhea, urethral gon-
orrhea among men, EL syphilis, and SHC visits decreased by
10%, 11%, 20%, and 35%, respectively, compared with this pe-
riod in 2019. Primary and secondary syphilis increased by 13%
compared with 2019. Increased workloads and deployment of
public health staff to the pandemic response present continued
challenges to an already fatigued public health workforce. The im-
pact of COVID-19 on public health is not limited to its direct im-
pact on morbidity and mortality but will likely reverberate across
multiple sectors of public health, including STI control, for many
months or years to come.
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