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Abstract

Disruptions in STI testing infrastructure during the COVID-19 pandemic threaten to impact STI 

service delivery for adolescents. Within a large pediatric primary care network, we compared STI 

testing encounters between the pandemic period and an analogous pre-pandemic period. STI test 

counts decreased and test positivity increased during the pandemic period.

Summary:

In this retrospective study, gonorrhea and chlamydia test volumes decreased sharply and test 

positivity increased during the pandemic period within a large pediatric primary care network.
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Introduction

Adolescents and young adults, ages 15–24, are at increased risk for HIV and other sexually 

transmitted infections (STIs), accounting for one in five new HIV diagnoses and nearly 

half of new STI diagnoses each year.1,2 The Centers for Disease Control and Prevention 

(CDC) recommends routine STI and HIV screening for sexually active adolescents and 

young adults.3 In the months following the COVID-19 pandemic, youth faced new obstacles 

to accessing sexual health services, including interruptions to public transportation, clinic 

closures, and barriers related to telemedicine (i.e. privacy concerns, limited access to 

broadband internet, inability to collect laboratory assays during telemedicine visits).4 Health 

systems were forced to reduce clinic hours and close some walk-in services, including STI 
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and HIV testing. Additionally, the demand for COVID-19 testing both impacted the supply 

chain for Neisseria gonorrhoeae and Chlamydia trachomatis nucleic acid amplification test 

(NAAT) kits, causing a national stock-out, and delays in laboratory result reporting as some 

hospital-based lab systems were forced to send STI testing to reference laboratories to 

accommodate in-house COVID-testing needs. In September 2020, the CDC issued a “Dear 

colleagues” letter announcing the national supply shortages and calling for conservation 

strategies to preserve the limited testing supplies.5

While it is presumed that these changes affected the availability of STI testing and 

treatment services for young people, the extent to which these major changes in STI 

testing infrastructure and service availability have impacted STI service delivery during the 

on-going pandemic is currently unknown. Our research objective was to examine changes 

to STI testing counts, case counts, and positivity rates within a large, academic primary 

care network in the United States from the pre-COVID-19 pandemic period to the ongoing 

pandemic period.

Materials and Methods

This study is a retrospective cross-sectional analysis of electronic health record (EHR) 

data from a 31-clinic, hospital-affiliated, pediatric primary care network. The health system 

serves over 250,000 youth annually. All clinics provide comprehensive health services, and 

two of the clinics have embedded Title X-funded family planning clinics offering free STI 

testing and treatment. We utilized data from a commercial business intelligence platform 

(Qlikview-Qlik, Radnor, PA) which automatically extracts STI testing data from the EHR 

for continuous quality improvement. We included all STI testing encounters from patients 

aged 15–21 during the eight months following the beginning of the COVID-19 pandemic in 

the United States (March 1st, 2020 - October 31st, 2020) and during the corresponding eight 

month period in the previous year (March 1st, 2019 - October 31st, 2019) to account for 

seasonal variation in testing rates. An STI testing encounter was defined as a visit recorded 

in the EHR that included at least one order for an STI or HIV diagnostic test. Some patients 

attended multiple STI testing encounters during the study period for risk or symptom-based 

screening or test for reinfection after STI treatment. A syphilis test was considered positive 

if the patient had a newly positive rapid plasma reagin test or a four-fold rise in RPR titer, 

and a corresponding positive fluorescent treponemal antibody absorption test. All positive 

syphilis and HIV cases underwent a manual chart review to confirm diagnosis and to 

identify the stage of syphilis disease.

We measured outcomes related to STI testing (test counts, case counts, and test positivity 

rates). Test positivity rates were compared from the pre-pandemic period to the pandemic 

period using chi-square tests for differences in proportions. Analyses were performed using 

R 3.5.1.4 This research was deemed exempt by the Children’s Hospital of Philadelphia 

Institutional Review Board.
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Results

During the pre-pandemic period, there were 4699 STI testing encounters among 3723 

unique patients. During the pandemic period there were 3476 STI testing encounters from 

2770 unique patients. The median age of patients was 17 years, 71.9% of patients were 

Black or African American, and 54.6% used public insurance.

The largest decreases in the number of chlamydia and gonorrhea tests performed occurred in 

the three months following the onset of the COVID-19 pandemic. After some stabilization, 

a decrease of similar magnitude occurred in September and October, when supplies and 

laboratory resources for STI screening were interrupted by the national NAAT shortage and 

conservative strategies for testing were recommended by the CDC. In both instances, the 

decrease in chlamydia and gonorrhea test volume was accompanied by an increase in the test 

positivity rate (see Figure 1).

Comparing the entire pre-pandemic period to the entire pandemic period, we found a sharp 

decline in the number of STI tests that were sent (chlamydia: 4,368 vs. 3,145, a 28% 

decrease; gonorrhea: 4,229 vs. 3,011, a 29% decrease; syphilis: 1,604 vs. 1,296, a 19% 

decrease; HIV: 1,717 vs. 1,384, a 19% decrease), as well as a significant increase in test 

positivity rate for chlamydia (10.4% vs. 12.7%, p= 0.003) and gonorrhea (1.7% vs. 3.4%, 

p< 0.001). We found no significant changes in test positivity rates for syphilis or HIV (0.1% 

vs 0.2%, p=.81; 0.1% vs 0.1%, p=1), however case counts for both were low and therefore 

we caution against making wider inference based on these positivity rates. All syphilis 

cases were determined to be either primary or early latent stage. Despite these reductions 

in testing volume, the raw case count of infections identified was relatively stable from the 

pre-pandemic period to the pandemic period (chlamydia: 453 vs. 398; gonorrhea: 72 vs. 103; 

syphilis: 2 vs. 3; HIV: 2 vs. 1).

Discussion

During the first eight months of the COVID-19 pandemic, fewer adolescents and 

young adults received STI testing within a large primary care network in a high STI 

prevalence region. However, the positivity rate of these tests was markedly higher for 

both chlamydia and gonorrhea. These higher test positivity rates suggest that during the 

COVID-19 pandemic symptomatic patients are likely being prioritized for testing, and that 

asymptomatic cases may be going undetected and untreated as asymptomatic youth may 

be less likely to present for in-office primary care visits. Given that an estimated 77% 

of chlamydia infections and 45% of gonorrhea infections among young people present 

without symptoms, routine asymptomatic screening is a critical tool for STI diagnosis and 

treatment.6 During the pandemic, prioritizing symptomatic patients and deferring preventive 

STI screening is recommended by several published guidelines7,8 as the benefits of avoiding 

exposure to COVID-19 in clinical settings may outweigh the negative sequelae of untreated 

STIs.7,9 However, for adolescents and young adults who carry the vast majority of the 

STI burden in the U.S., this risk calculus may differ in a patient population at relatively 

low risk of severe disease from SARS CoV-2 infection and at high risk of severe sequelae 

from untreated STIs (i.e., pelvic inflammatory disease, infertility, susceptibility to HIV 
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infection, and increased community STI transmission).10–12 It should be noted that although 

adolescents are at decreased risk of severe disease from COVID-19, there is growing 

evidence that this population could still contribute to community spread of the virus through 

pre-symptomatic and asymptomatic transmission, a fact which should be considered when 

developing best practices for conducting routine STI screening.13

Importantly, although the total volume of testing decreased at the study sites, over 500 

episodes of chlamydia, gonorrhea, HIV, and syphilis were identified during the pandemic 

period, and the raw case count for gonorrhea increased by 31 cases. These data are 

sobering for a number of reasons. First, these data highlight that many young people 

have remained sexually active throughout the pandemic, despite recommendations for social 

distancing, and continue to be highly vulnerable to STIs and their sequelae. While it would 

be easy to assume that social distancing recommendations would lead to decreased STI 

risk, system-wide school shutdowns have been associated with stable or increasing rates of 

STIs.14 Secondly, by remaining open and continuing to provide STI services throughout the 

pandemic (when many community STI testing sites closed), the primary care network in this 

study served as a critical sexual health safety net for youth. Although the outpatient network 

had limited capacity for in-person visits for a period of several weeks immediately following 

the onset of the pandemic, by maintaining key parts of their sexual health infrastructure, it 

was possible to detect and treat a large number of STIs. Importantly, the raw chlamydia case 

counts during the pandemic period were only slightly lower than before the pandemic, and a 

higher raw number of gonorrhea cases were detected during the pandemic period. These data 

underscore the importance of keeping STI testing services available during this present surge 

of the COVID-19 pandemic, and the need for systems to scale up testing as the pandemic 

resolves to account for likely missed cases during the disruption in services.

While decreased testing may be partially attributed to COVID-19 risk mitigation, other 

factors related to the pandemic may have also functioned to limit STI screening. An 

interruption in the supply chain for urine STI screening within our health system resulted 

in significant challenges to providing STI testing during September and October. This 

interruption likely caused the visible decrease in the number of tests sent by providers, 

and a corresponding increase in test positivity rate. Similar to the immediate effects of the 

pandemic, this shock to the system likely forced prioritization of symptomatic cases and 

deferral of preventive screening, leading to the potential for missed detection and treatment 

of STIs in the community. Given the present COVID-19 surge in testing, national advocacy 

efforts are needed to assure that there is consistency in the required supply chains for these 

critical sexual health services during pandemics and other events that could cause limitations 

to resources and infrastructure.

Our study has limitations as well as strengths. First, given the cross sectional nature of 

our study design, we are unable to ascribe causality for the reduction in STI test volume 

and increased test positivity during the pandemic period. However, using near-real time 

EHR data visualizations has allowed us to rapidly identify a critical need for ongoing STI 

services, irrespective of causality. Second, we were unable to determine the anatomic site 

of collection or whether multiple anatomic sites were sampled for each patient, limiting 

our ability to detect changes in provider ordering behavior regarding multi-site specimen 
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collection. Third, although we suspect that the decline in total test count can be partially 

attributed to a decrease in asymptomatic screening, we were unable to ascertain which 

tests were ordered in response to presenting symptoms and which were ordered as routine 

screening. Finally, our study was limited by an inability to account for cases where patients 

were treated syndromically without having a test sent—another practice that is likely to have 

increased during the pandemic and in response to limited STI testing supplies during the 

national NAAT stock-out.

STI/HIV testing services remain a critical piece of health infrastructure in the setting of a 

global pandemic, especially for adolescents. The effects of this unprecedented shock to the 

health system are evident in the patterns of STI testing data seen in this study. Efforts should 

be focused on maintaining continuous access to STI services, reinforcing supply chains 

and mitigating interruptions, and establishing infrastructure to provide routine preventive 

screening while minimizing potential exposures to COVID-19.
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Figure 1. Total test counts, positive and negative test counts, and test positivity rates from March 
2019 - October 2020 for chlamydia and gonorrhea.
Note: Bars represent the total number tests sent for each STI each month, the shaded 

region of the bars represents positive results from these tests, the unshaded region represents 

negative results from these tests, and the lines represent test positivity rate. Test counts are 

shown on the left axis, test positivity rates are shown on the right axis.
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