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 ABSTRACT 1 

Objectives:   We performed a retrospective study of chlamydia, gonorrhea, syphilis, and HIV testing in 2 

the Veterans Health Administration (VHA) during 2019-2021. 3 

Methods: We determined the annual number of chlamydia, gonorrhea, syphilis, and HIV tests from 4 

2019-2021 using electronic health record data. We calculated rates by age, birth sex, race, census 5 

region, rurality, HIV status, and use of PrEP . 6 

Results: The VHA system experienced a 24% drop in chlamydia/ gonorrhea testing, a 25% drop in 7 

syphilis testing, and a 29% drop in HIV testing in 2020 versus 2019. By the conclusion of 2021, testing 8 

rates had recovered to 90% of baseline for chlamydia/ gonorrhea, 91% for syphilis, and 88% for HIV.  9 

Declines and subsequent improvements in STI testing occurred unequally across age, sex, race, and 10 

geographic groups. Testing for all four STIs in 2021 remained below baseline in rural Veterans. Excluding 11 

those <25, women experienced a steeper decline and slower recovery in chlamydia/ gonorrhea testing 12 

relative to men, but quicker recovery in HIV testing. Asian Americans and Hawaiian/Pacific Islanders had 13 

a steeper decline and a slower recovery in testing for chlamydia/ gonorrhea. Black and White Veterans 14 

had slower recovery in HIV testing compared with other race groups.  People living with HIV experienced 15 

a smaller drop in testing for syphilis compared with people without HIV, followed by a near-total 16 

recovery of testing by 2021. 17 

Conclusion: After dramatic reductions from 2019-2020, STI testing rates returned to near-baseline in 18 

2021. Testing recovery lagged in rural, women, Asian American, Hawaiian/Pacific Islander, and Black 19 

Veterans.  20 

 21 

 22 

  23 
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BACKGROUND 1 

The novel coronavirus disease (COVID-19) pandemic has not only resulted in significant global morbidity 2 
and mortality but has also affected the spread of sexually transmitted infections (STIs).[1] While 3 
lockdowns and physical distancing policies caused behavioral changes that led to a reduction in sexual 4 
contact, the pandemic also interrupted sexual health services and access to care.[2-4] Given the 5 
disruptions caused by COVID-19, epidemiological models predict major post-pandemic increases in the 6 
incidence of STIs including Chlamydia trachomatis and Neisseria gonorrhoeae, which are known to 7 
disproportionately affect socially vulnerable individuals such as Veterans.[5-8] Not only does the STI 8 
epidemic result in human morbidity and mortality, STIs acquired in 2018 alone will cost the American 9 
healthcare system nearly $16 billion over time in direct medical costs.[9] These figures are particularly 10 
alarming given that in 2019, immediately preceding the pandemic, cases of STIs in the United States (US) 11 
reached a new peak for the sixth consecutive year.[9] Similar to trends in the nation as a whole, rates of 12 
chlamydia, gonorrhea, and syphilis infection rose among Veterans Health Administration (VHA) patients 13 
and reached a 20-year high in 2019. [10, 11] 14 

Despite extensive care interruptions and decreased access to sexual health services, the effects of the 15 
COVID-19 pandemic on STI testing in the United States are only partially understood.[5, 12-15] During 16 
the pandemic, 91% of federally funded STI programs reported substantial impacts from staff 17 
reassignment due to COVID-19 related duties.[16] Multiple studies have reported sharply reduced 18 
utilization of sexual health services including a 55% drop in visits to sexual health clinics from 2019 to 19 
2020  in one study in King County, Washington.[17] Rates of notifiable STIs dropped nationally to 50% of 20 
2020 levels for chlamydia, 71% for gonorrhea, and 64% for primary and secondary syphilis, though it 21 
remains unclear whether this represents a true drop in infections or a reduction in testing.[18] Based on 22 
large laboratory-based studies examining 2019 and 2020 public health data, test positivity rates 23 
increased during the early pandemic period for chlamydia and gonorrhea even as the number of tests 24 
declined, suggesting that lack of testing is a major driver and asymptomatic cases may be 25 
undiagnosed.[14, 15] These prior reports are limited, however, by lack of key covariates such as age, 26 
race, and HIV status to inform understanding of where and in whom gaps in testing are occurring. 27 
 28 
The first step to addressing STIs in the aftermath of the pandemic is to understand in greater detail how 29 
STI testing has changed during the pandemic period. As the largest integrated healthcare system in the 30 
US, with varying operating environments and a geographically dispersed patient population, VHA 31 
represents an ideal setting to study the nuances in STI testing patterns. We report on rates of STI testing 32 
during the pandemic period 2019-2021 among patients in the national VHA system. 33 
 34 
 35 
METHODS 36 
Data Source 37 
We performed a retrospective cohort study of Veterans receiving VHA care between January 1, 2019 38 
and December 31, 2021.  Data were obtained from the VHA Corporate Data Warehouse (CDW), a 39 
comprehensive, continually updated repository of information from VHA electronic health records. The 40 
CDW data includes health care encounters, laboratory results, medications, diagnoses, and 41 
demographics.[19]  We defined patients as receiving VHA care in a given calendar year if they had at 42 
least one inpatient admission or outpatient visit in that year or the preceding calendar year.  43 
 44 
  45 
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Patient Consent Statement 1 
Because data were obtained and analyzed as part of an operational quality improvement project rather 2 
than a systematic investigation designed to develop or contribute to generalizable knowledge, this 3 
project was exempt from the requirements of the Common Rule and did not require institutional review 4 
board review. Drafting and submission of this manuscript complied with applicable VHA policies (VHA 5 
Program Guide 1200.21, VHA Operations Activities That May Constitute Research). The study did not 6 
include factors necessitating patient consent. 7 
 8 
Ascertainment of laboratory screening tests and cases 9 
For each calendar year, we determined the number of chlamydia and gonorrhea tests performed via 10 
nucleic acid amplification or antigen detection. The total number of tests for gonorrhea and chlamydia 11 
were counted by distinct patient, specimen collection date, and anatomic source such that a patient 12 
with 3-site testing (oropharyngeal, genitourinary, and rectal) contributed 3 tests to the totals.  13 
 14 

We considered an individual to have received syphilis testing within a given year if a treponemal or 15 
nontreponemal test was conducted at least once during the year, regardless of result. We calculated the 16 
number of syphilis tests and the number of individuals tested per calendar year. The total number of 17 
syphilis tests was counted by distinct patient and specimen collection date. [11]    18 

 19 

We considered an individual to have received HIV testing within a given year based on HIV antibody test, 20 
regardless of result. We calculated the number of HIV tests and the number of individuals tested per 21 
calendar year among people without a known prior diagnosis of HIV as of the start of the year. The total 22 
number of HIV tests was counted by distinct patient and specimen collection date. 23 

 24 
Patient characteristics 25 
For each calendar year from 2019 to 2021, we calculated descriptive statistics for the demographic 26 
characteristics of age, birth sex, self-reported race and ethnicity, census region, rurality, and HIV status. 27 
Age was assessed on the first day of the calendar year. Census region and rurality were based on 28 
geocoded home address. We defined people with HIV (PWH) as meeting any of the following VHA 29 
administrative data criteria: positive HIV antibody combined with positive confirmatory testing, positive 30 
HIV viral load, prescribed an HIV antiretroviral medication for ≥31 continuous days within the VHA, or 31 
HIV on the patient’s problem list (Supplemental Table). We identified all recipients of HIV pre-exposure 32 
prophylaxis (PrEP) using a previously validated algorithm that included individuals in VHA care who 33 
received at least one >30-day course of tenofovir (either disoproxil fumarate or alafenamide) and 34 
emtricitabine during the calendar year in the absence of an HIV diagnosis (Supplemental Table).[20] 35 
 36 
 37 
RESULTS 38 
Chlamydia and Gonorrhea Testing 39 
In 2019, VHA performed 202,462 chlamydia tests and 201,273 gonorrhea tests compared with 181,118 40 
(11% decline) and 180,310 (10% decline) in 2021, respectively (Table 1). Rates of chlamydia and 41 
gonorrhea testing, including population subgroups defined by age, birth sex, race/ ethnicity, geography, 42 
HIV status, and receipt of PrEP, are reported for 2019, 2020, and 2021 (Tables 2-4).  The rate of 43 
chlamydia/ gonorrhea testing per 100,000 individuals dropped 24% between 2019 and 2020.  Veterans 44 
aged 35-44 experienced a 26% drop in testing, the greatest in any age group. Testing in men dropped by 45 
21% compared to 31% for women. The race groups with the biggest decrease include Asian Americans 46 
(27%) and Hawaiian and Pacific Islanders (28%). Hispanic and non-Hispanic Veterans had similar 47 
decreases in testing of 24%.  Testing in rural/ highly rural residents decreased by 28% compared with 48 
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23% for urban dwellers. The Northeast census region experienced the biggest drop (29%) among 1 
geographic regions followed by the South (26%).  PWH experienced a testing drop of 15% compared 2 
with 25% for people without HIV. Veterans receiving PrEP experienced a testing drop of 11%. 3 
 4 
By 2021, all population groups remained below pre-pandemic testing levels except Veterans aged 18-24 5 
(4% increase relative to 2019) and women younger than 25 (3% increase). Overall testing rates in 6 
women recovered to a lesser degree than men (15% vs. 11% below 2019 baseline). The race groups with 7 
the least recovery in testing included Asian Americans and Hawaiian and Pacific Islanders (both 14% 8 
below baseline). Testing in rural/ highly rural residents remained 17% below baseline compared with 9 
10% for urban dwellers. Veterans living in the Northeast, South, or Midwest had the slowest recovery 10 
among geographic regions (16%, 11% and 11% below baseline, respectively). By the end of 2021, no 11 
difference was observed in testing rates for people with and without HIV (10% below baseline). Testing 12 
in Veterans receiving PrEP remained 10% below baseline in 2021. 13 
 14 
Syphilis testing  15 
In 2019, VHA performed 250,732 syphilis tests compared with 226,508 in 2021 (10% decline) (Table 1). 16 
Rates of syphilis testing per 100,000, including population subgroups defined by age, birth sex, race/ 17 
ethnicity, geography, HIV status, and receipt of PrEP, are reported for 2019, 2020, and 2021 (Tables 2-4).  18 
The rate of syphilis testing per 100,000 Veterans dropped 25% between 2019 and 2020.  Veterans aged 19 
18-24 experienced the smallest drop (21%).  Testing in men and women declined by 25% and 26%, 20 
respectively. Asian American and Black Veterans experienced the biggest drops among race groups, 29% 21 
and 26%, respectively. Hispanic and non-Hispanic Veterans had a similar testing declines of 26% and 22 
25%.  Testing in rural/ highly rural residents dropped by 26% compared with 25% for urban dwellers. 23 
The Northeast census region experienced the biggest drop (29%) among geographic regions followed by 24 
the South (27%).  PWH experienced a 12% drop in testing compared with 27% for people without HIV 25 
while those receiving PrEP dropped 5%. 26 
 27 
By 2021, all population groups remained below pre-pandemic testing levels except for women under 25 28 
(10% increase) and those receiving PrEP (6%). Testing in women and men recovered to a similar degree 29 
(10% below 2019 baseline). Testing among Asian American (14% below baseline) and Black Veterans 30 
(12% below baseline) was the slowest to recover. Testing in rural/ highly rural residents remained 12% 31 
below baseline compared with 9% for urban dwellers. Veterans living in the Northeast and South had 32 
the least recovery among geographic regions (12% and 11% below baseline, respectively). By the end of 33 
2021, syphilis testing in people with HIV was 2% below baseline while people without HIV remained 10% 34 
below baseline. Patients receiving PrEP experienced a 6.5% increase in testing rates. 35 
 36 
HIV testing 37 
In 2019, VHA performed 474,402 HIV antibody tests compared with 414,469 in 2021 (13% decline) 38 
(Table 1). HIV testing rates per 100,000, including population subgroups defined by age, birth sex, race/ 39 
ethnicity, geography, HIV status, and receipt of PrEP, are reported for 2019, 2020, and 2021 (Tables 2-4).  40 
The rate of HIV testing per 100,000 individuals dropped 29% between 2019 and 2020 and improved to 41 
88% of baseline by 2021.   42 
 43 
Black, Multiracial, and Asian American Veterans experienced the biggest drops in 2020 among race 44 
groups, 33%, 30%, and 30% respectively. Hispanic and non-Hispanic Veterans had a similar testing 45 
declines of 27% and 29%.  Testing in rural/ highly rural residents dropped 29%, similar to urban dwellers. 46 
The Northeast census region experienced the biggest drop (35%) among geographic regions followed by 47 
the Midwest (33%). Patients receiving PrEP experienced a 8% decrease in testing rates in 2020.  48 
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 1 
By 2021, all population groups remained below pre-pandemic testing levels except for Veterans ages 18-2 
24 who exhibited a 3% increase (10% for women under 25). Testing in women recovered to a greater 3 
degree than men but remained below 2019 baseline (-11% and -13%, respectively). Testing among Black 4 
Veterans (17% below baseline) was the slowest to recover among race groups, followed by White 5 
Veterans (-13%). HIV testing in rural/ highly rural residents remained 15% below baseline compared with 6 
12% for urban dwellers. Patients receiving PrEP experienced a 0.6% increase in HIV testing rates. 7 
 8 
 9 
DISCUSSION 10 
The COVID-19 pandemic profoundly affected STI testing in the VHA, similar to other settings.[12] From 11 
2019 to 2020, rates of STI testing in the VHA declined by 24% for chlamydia and gonorrhea, 25% for 12 
syphilis, and 29% for HIV, an extraordinary decline in a single year and a sharp deviation from the 13 
preceding decade of steady gains.[10, 11] National lockdowns and stay home orders in early 2020 14 
affected both access to testing and risk for infection. Total face-to-face visits within VHA dropped by 15 
51.5% in 2020 compared to 2019[21] and laboratory supply shortages in swabs and reagents affected 16 
VHA similarly to the US as a whole.[22] Despite these challenges, by the conclusion of 2021, testing rates 17 
had recovered to 90% of baseline for chlamydia and gonorrhea, 91% for syphilis, and 88% for HIV.  18 
 19 
Declines and subsequent improvements in STI testing occurred unequally across age, sex, race, and 20 
geographic groups. As reopening gradually occurred in 2021, several populations appeared to be at 21 
higher potential risk for delayed STI testing recovery. Testing for all four STIs in 2021 remained 22 
disproportionately below baseline in rural and highly rural Veterans, as well as people living in the 23 
Northeast. Women (other than those under age 25) experienced both a steeper decline and a slower 24 
recovery in chlamydia/ gonorrhea testing relative to men (Figures 1 and 2) but quicker recovery in HIV 25 
testing. Compared with other race groups, Asian Americans and Hawaiian/Pacific Islanders had a steeper 26 
decline and a slower recovery in testing for chlamydia/ gonorrhea and Black Veterans had slower 27 
recovery in HIV testing. PWH experienced smaller drops in testing for STI testing compared with people 28 
without HIV, followed by a near-total recovery of syphilis testing, but gonorrhea and chlamydia testing 29 
rates remaining 10% below baseline. Individuals receiving PrEP exhibited higher HIV and syphilis testing 30 
rates in 2021 compare with 2019. 31 
 32 
Adherence to STI screening guidelines in the US (as well as in VHA) was already suboptimal pre-33 

pandemic despite well-described clinical and public health benefits, with wide variance reported by age, 34 

race, and rural/urban residence.[23] For example, in a nationally representative sample of men and 35 

women in the US (2017-2019), a higher proportion of individuals aged 20-29 received STI testing 36 

compared with those aged 15-19 (12% vs 31%).[22] Black people (42%) were more likely to receive STI 37 

testing compared with White people (18%) and individuals living in rural/non-metropolitan areas (19%) 38 

were less likely to receive testing as compared with those in major metropolitan areas (27%).[22] 39 

Complex socio-cultural and health system factors have been linked to STI testing disparities including 40 

healthcare access, local funding for sexual health services, systematic biases affecting historically 41 

marginalized groups, medical distrust, and stigma around STIs. Specifically, access to a regular source of 42 

care, especially among Black people, is a major structural barrier to STI care.[24, 25] Provider bias may 43 

play a role in whether patients receive STI testing.[26] Lack of trust in the medical system may lead 44 

certain groups to avoid or delay preventative care, especially sexual healthcare.[27-29]  The COVID-19 45 

pandemic amplified existing health care challenges that disproportionately impact socially vulnerable 46 

groups who continue to be most affected by STIs. COVID-19-related disruptions especially impacted 47 
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women, including loss of employment or childcare, and may have deterred STI screening requiring an 1 

office visit. Fear of COVID-19 exposure and limited clinic appointments led to fewer in-person medical 2 

appointments where STI testing might have been obtained.[30] This is one likely explanation why testing 3 

recovered faster for chlamydia and gonorrhea, which do not require phlebotomy, compared with 4 

syphilis and HIV.  5 

In 2020, the first STI National Strategic Plan was published to systematically address the STI epidemic in 6 
the US.[23]  Additional evaluation will be needed to determine whether reductions in STI testing during 7 
the pandemic represent lasting changes in risk behavior, or, more likely, changes in access to STI testing.  8 
To achieve the goals outlined in the STI National Strategic Plan, further study will be necessary to 9 
understand the effects of the COVID-19 pandemic on the STI care continuum including linkage to 10 
treatment and PrEP. Future work using VA data could be undertaken to investigate early reports that 11 
lower PrEP use during the pandemic may be linked to increased HIV incidence in high-risk groups.[31] 12 
Although the current study lacks the necessary data to examine STI testing in groups with specific sexual 13 
risks, we note that HIV testing in Veterans receiving PrEP in 2021 surpassed 2019 levels. 14 
 15 
Our study has several important limitations that should inform interpretation of our findings. We lacked 16 
information regarding sexual orientation or individual sexual risk behaviors, precluding assessment of 17 
testing rates in several groups with known high prevalence of STIs. Our analysis was limited to users of 18 
the VHA healthcare system and to STI tests performed within VHA, potentially restricting 19 
generalizability, although prior work in VHA populations has demonstrated parallel STI trends compared 20 
to the general US.[10, 11] Finally, while VHA data has overall low levels of missingness for most 21 
variables, 9.3% of our cohort was missing data for race. 22 
 23 
CONCLUSIONS 24 
Despite dramatic reduction in the use of STI testing from 2019 to 2020 in the national VHA system 25 
during the COVID-19 pandemic, 2021 testing rates for chlamydia, gonorrhea, syphilis, and HIV 26 
approached baseline levels. However, recovery occurred unevenly in some patient groups and across 27 
different STIs, most notably leaving rural, women, Black, Asian American, and Hawaiian/Pacific Islander 28 
Veterans at risk for disparities. Encouragingly, chlamydia and gonorrhea testing rates in Veterans under 29 
age 25 years (particularly women), syphilis testing in Veterans with HIV and those receiving PrEP, and 30 
HIV testing in Veterans receiving PrEP have all reached or exceeded pre-pandemic levels. Our findings 31 
highlight the need to ensure a broader and more equitable recovery of STI testing in order to meet the 32 
goals outlined in the STI National Strategic Plan. 33 
 34 
  35 
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Table 1. Number of Chlamydia, Gonorrhea, HIV, and Syphilis tests performed in VHA facilities1 1 

 
Veterans 
in care  

N 

Chlamydia tests 

N (% of Veterans 
tested) 

Gonorrhea tests  

N (% of Veterans 
tested) 

HIV antibody 
tests  

N (% of Veterans 
tested2) 

Syphilis tests  

N (% of Veterans 
tested) 

2019 6,720,302 202,462 (2.3%) 201,273 (2.3%) 474,402 (6.6%) 250,732 (3.2%) 

2020 6,606,172 151,491 (1.8%) 150,617 (1.8%) 331,470 (4.7%) 184,792 (2.4%) 

2021 6,695,168 181,118 (2.1%) 180,310 (2.1%) 414,469 (5.7%) 226,508 (2.9%) 
1 Individuals may have more than one test during the year. 2 
2 The numbers of Veterans in care who are not living with HIV at the start of the year are used as the 

denominators to calculate the percent of Veterans tested for HIV. 

 

 

 3 
  4 
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Table 2: Testing rates for Chlamydia, Gonorrhea, HIV and Syphilis in VHA patients (2019) 1 

 Veterans in 
care 
(N) 

Chlamydia 
(tests per 
100,000) 

Gonorrhea 
(tests per 
100,000) 

HIV1 
(tests per 
100,000) 

Syphilis 
(tests per 
100,000) 

All All 6,720,302 3,013 2,995 7,092 3,731 

Age  18-24 74,855 14,067 14,004 18,656 9,907 

 25-34 573,899 11,566 11,514 15,128 8,568 

 35-44 639,174 7,586 7,551 12,123 6,276 

 45-54 799,668 4,044 4,019 9,849 4,525 

 55-64 1,163,104 2,434 2,424 8,480 4,179 

 65+ 3,469,388 472 463 3,491 1,991 

Birth sex Female 588,362 10,886 10,865 11,570 5,794 

 Male 6,131,940 2,257 2,240 6,661 3,533 

Race Asian 
American 

76,816 4,940 4,909 9,859 4,726 

 Black 1,138,138 7,049 7,022 12,692 7,465 

 Hawaiian/ 
Pacific 

Islander 

57,212 3,620 3,587 7,891 3,978 

 Multiracial 59,555 6,214 6,181 10,449 6,073 

 Native 
American 

52,210 3,714 3,700 7,515 4,003 

 White 4,808,654 2,016 2,001 5,806 2,876 

 Unknown  527,717 2,609 2,600 5,962 3,009 

Hispanic Yes 440,455 5,645 5,541 10,537 6,514 

 No 6,279,847 2,828 2,816 6,851 3,536 

Rurality Urban  4,267,475 3,870 3,846 8,045 4,576 

 Rural/ 
Highly 
Rural 

2,261,089 1,481 1,475 5,373 2,119 

 Unknown 191,738 2,001 1,991 6,242 3,922 

Census region West 1,352,211 3,704 3,676 6,727 4,234 
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 Midwest 1,411,342 1,975 1,981 5,303 2,337 

 South  2,937,406 3,409 3,389 8,340 4,221 

 Northeast 802,539 2,688 2,689 6,665 3,330 

 Other 60,671 1,108 554 6,293 6,949 

 Unknown 156,133 1,369 1,366 5,522 3,562 

HIV HIV+ 32,779 65,255 64,874 N/A 88,892 

 HIV- 6,687,523 2,708 2,692 7,092 3,314 

Female <25 
years 

 17,259 27,759 27,713 21,044 11,791 

PrEP during 
CY 

 3,843 350,247 346,266 269,100 224,668 

1The numbers of Veterans in care who are not living with HIV at the start of the year are used as the denominators to calculate rates of HIV 1 
testing. 2 
 3 

Table 3: Testing rates for Chlamydia, Gonorrhea, HIV and Syphilis in VHA patients (2020) 4 
 Veterans in 

care 
(N) 

Chlamydia 
(tests per 
100,000) 

Gonorrhea 
(tests per 
100,000) 

HIV1 
(tests per 
100,000) 

Syphilis 
(tests per 
100,000) 

All All 6,606,172 2,293 2,280 5,042 2,797 

Age  18-24 65,329 11,741 11,710 14,562 7,848 

 25-34 545,142 8,773 8,726 10,880 6,521 

 35-44 668,796 5,652 5,622 8,573 4,706 

 45-54 781,802 3,058 3,038 6,964 3,381 

 55-64 1,130,430 1,914 1,906 5,895 3,129 

 65+ 3,414,616 370 366 2,518 1,489 

Birth sex Female 600,918 7,474 7,456 8,214 4,302 

 Male 6,005,253 1,775 1,762 4,723 2,647 

Race Asian 
American 

78,808 3,581 3,529 6,949 3,366 

 Black 1,132,626 5,257 5,240 8,521 5,504 

 Hawaiian/ 
Pacific 

Islander 

57,355 2,617 2,593 5,897 3,180 
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 Multiracial 60,130 4,911 4,888 7,358 4,565 

 Native 
American 

51,531 2,878 2,864 5,544 3,121 

 White 4,702,426 1,529 1,517 4,159 2,149 

 Unknown  523,296 2,161 2,150 4,831 2,402 

Hispanic Yes 445,395 4,310 4,247 7,673 4,842 

 No 6,160,777 2,147 2,138 4,852 2,649 

Rurality Urban  4,219,776 2,959 2,940 5,703 3,442 

 Rural/ 
Highly 
Rural 

2,221,609 1,072 1,070 3,813 1,558 

 Unknown 164,787 1,702 1,692 4,759 3,001 

Census region West 1,344,364 2,946 2,914 5,266 3,381 

 Midwest 1,378,491 1,549 1,551 3,569 1,853 

 South  2,915,964 2,530 2,520 5,883 3,059 

 Northeast 780,623 1,914 1,913 4,305 2,349 

 Other 59,663 682 375 4,605 4,852 

 Unknown 127,067 1,116 1,112 4,130 2,659 

HIV HIV+ 32,806 55,365 55,155 N/A 78,129 

 HIV- 6,573,366 2,028 2,016 5,042 2,421 

Female <25 
years 

 15,592 22,685 22,666 17,624 10,166 

PrEP during 
CY 

 4,312 311,271 303,502 246,586 213,776 

 1 
1The numbers of Veterans in care who are not living with HIV at the start of the year are used as the denominators to calculate rates of HIV 2 
testing. 3 
 4 
 5 
  6 

ACCEPTED M
ANUSCRIP

T



14 

Table 4: Testing rates for Chlamydia, Gonorrhea, HIV and Syphilis in VHA patients (2021) 1 

 Veterans in 
care 
(N) 

Chlamydia 
(tests per 
100,000) 

Gonorrhea 
(tests per 
100,000) 

HIV1 
(tests per 
100,000) 

Syphilis 
(tests per 
100,000) 

All All 6,695,168 2,705 2,693 6,220 3,383 

Age  18-24 63,001 14,665 14,641 19,146 9,757 

 25-34 532,862 10,475 10,431 13,956 7,920 

 35-44 722,120 6,684 6,647 10,732 5,662 

 45-54 796,311 3,519 3,499 8,490 3,868 

 55-64 1,135,498 2,189 2,177 6,976 3,638 

 65+ 3,445,340 433 433 3,073 1,891 

Birth sex Female 636,515 9,289 9,255 10,244 5,212 

 Male 6,058,652 2,014 2,004 5,796 3,191 

Race Asian 
American 

83,652 4,263 4,212 8,866 4,085 

 Black 1,152,826 6,244 6,220 10,530 6,601 

 Hawaiian/ 
Pacific 

Islander 

58,342 3,106 3,061 7,397 3,699 

 Multiracial 62,706 5,768 5,735 9,541 5,644 

 Native 
American 

51,757 3,476 3,462 7,150 3,797 

 White 4,706,272 1,769 1,761 5,068 2,593 

 Unknown  579,613 2,606 2,593 6,153 2,983 

Hispanic Yes 447,001 5,062 5,022 9,028 5,917 

 No 6,248,167 2,537 2,527 6,020 3,202 

Rurality Urban  4,335,444 3,477 3,459 7,100 4,161 

 Rural/ 
Highly 
Rural 

2,221,586 1,229 1,230 4,553 1,857 

 Unknown 138,138 2,212 2,206 5,539 3,531 

Census region West 1,378,249 3,392 3,339 6,316 4,031 
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 Midwest 1,385,234 1,754 1,740 4,380 2,154 

 South  2,975,789 3,033 3,032 7,355 3,746 

 Northeast 798,805 2,264 2,283 5,410 2,922 

 Other 59,749 700 700 4,408 5,990 

 Unknown 97,342 1,345 1,339 4,217 2,797 

HIV HIV+ 33,053 58,570 58,367 N/A 87,218 

 HIV- 6,662,115 2,428 2,417 6,220 2,967 

Female <25 
years 

 15,490 28,728 28,741 23,139 12,931 

PrEP during 
CY 

 5,021 313,961 302,569 270,662 239,195 

1The numbers of Veterans in care who are not living with HIV at the start of the year are used as the denominators to calculate rates of HIV 1 
testing. 2 

 3 
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Figure legends 1 
 2 
Figure 1. Chlamydia, gonorrhea, HIV and syphilis tests per 100,000 Veterans by birth sex in VHA, 2019-3 
2021 4 
 5 
 6 

Figure 2. Percent change in rate of testing for chlamydia, gonorrhea, HIV and syphilis in VHA in 2020 and 7 
2021 versus 2019 8 
 9 
Legend:  Presented as percent change in STI testing rates per 100,000 for each year relative to 2019.  10 
Please refer to Methods for definitions of stratifying variables (birth sex, age, on PrEP during year, HIV 11 
status, race/ ethnicity, rurality, and census region).  Abbreviations used for race/ ethnicity: 12 
Hisp=Hispanic ethnicity, A=Asian American, B=Black, Nat=Native American, PI=Hawaiian/Pacific Islander, 13 
W=White, Mult=Multiracial, Unk=Unknown race.  Northeast census region abbreviated as NE. 14 
  15 

ACCEPTED M
ANUSCRIP

T



17 

References 1 
 2 
1. Hogan AB, Jewell BL, Sherrard-Smith E, et al. Potential impact of the COVID-19 pandemic on HIV, 3 

tuberculosis, and malaria in low-income and middle-income countries: a modelling study. Lancet 4 
Glob Health 2020; 8(9): e1132-e41. 5 

2. Andersen, M., Early Evidence on Social Distancing in Response to COVID-19 in the United States 6 
(April 5, 2020). Available at SSRN: https://ssrn.com/abstract=3569368 or 7 
http://dx.doi.org/10.2139/ssrn.3569368. 8 

3. Coombe J, Kong FYS, Bittleston H, et al. Love during lockdown: findings from an online survey 9 
examining the impact of COVID-19 on the sexual health of people living in Australia. Sex Transm 10 
Infect 2021; 97(5): 357-62. 11 

4. Hensel   DJ , Rosenberg M, Luetke M, Fu T, Herbenick D. Changes in solo and partnered sexual 12 
behaviors during the COVID-19 pandemic: findings from a US probability survey. medRxiv, doi: 13 
10.1101/2020.06.09.20125609, 12 June 2020, preprint: not peer reviewed. 14 

5. Spinner T. , National Association of County and City Health Official. Report from the field: the 15 
impact of COVID-19 on local health department HIV, STI, and hepatitis programs,2020. 16 
https://www.naccho.org/blog/articles/report-from-the-field-the-impact-of-covid-19-on-local-17 
health-department-hiv-sti-and-hepatitis-programs. Accessed 29 September 2020. 18 

6. Jenness SM, Le Guillou A, Chandra C, et al. Projected HIV and Bacterial Sexually Transmitted 19 
Infection Incidence Following COVID-19-Related Sexual Distancing and Clinical Service 20 
Interruption. J Infect Dis 2021; 223(6): 1019-28. 21 

7. Mitchell KM, Dimitrov D, Silhol R, et al. The potential effect of COVID-19-related disruptions on 22 
HIV incidence and HIV-related mortality among men who have sex with men in the USA: a 23 
modelling study. Lancet HIV 2021; 8(4): e206-e15. 24 

8. Jewell BL, Smith JA, Hallett TB. Understanding the impact of interruptions to HIV services during 25 
the COVID-19 pandemic: A modelling study. EClinicalMedicine 2020; 26: 100483. 26 

9. Chesson HW, Spicknall IH, Bingham A, et al. The Estimated Direct Lifetime Medical Costs of 27 
Sexually Transmitted Infections Acquired in the United States in 2018. Sex Transm Dis 2021; 28 
48(4): 215-21. 29 

10. Beste LA, Maier MM, Borgerding J, et al. Testing Practices and Incidence of Chlamydial and 30 
Gonococcal Infection in the Veterans Health Administration, 2009-2019. Clin Infect Dis 2021; 31 
73(9): e3235-e43. 32 

11. Maier MM, Gylys-Colwell I, Lowy E, et al. Differences in Syphilis Incidence Using a Laboratory 33 
Algorithm in People With and Without HIV in an 11-Year Nationwide Cohort Study. Open Forum 34 
Infect Dis 2021; 8(2): ofab030. 35 

12. Hill BJ, Anderson B, Lock L. COVID-19 Pandemic, Pre-exposure Prophylaxis (PrEP) Care, and 36 
HIV/STI Testing Among Patients Receiving Care in Three HIV Epidemic Priority States. AIDS Behav 37 
2021; 25(5): 1361-5. 38 

13. Rogers B, Tao J, Murphy M, Chan PA. The COVID-19 Pandemic and Sexually Transmitted 39 
Infections: Where Do We Go From Here? Sex Transm Dis 2021; 48(7): e94-e6. 40 

14. Tao G, Dietz S, Hartnett KP, Jayanthi P, Gift TL. Impact of the COVID-19 Pandemic on Chlamydia 41 
and Gonorrhea Tests Performed by a Large National Laboratory-United States, 2019 to 2020. 42 
Sex Transm Dis 2022; 49(7): 490-6. 43 

15. Pinto CN, Niles JK, Kaufman HW, et al. Impact of the COVID-19 Pandemic on Chlamydia and 44 
Gonorrhea Screening in the U.S. Am J Prev Med 2021; 61(3): 386-93. 45 

16. Wright SS, Kreisel KM, Hitt JC, Pagaoa MA, Weinstock HS, Thorpe PG. Impact of the COVID-19 46 
Pandemic on Centers for Disease Control and Prevention-Funded Sexually Transmitted Disease 47 
Programs. Sex Transm Dis 2022; 49(4): e61-e3. 48 

ACCEPTED M
ANUSCRIP

T



18 

17. Berzkalns A, Thibault CS, Barbee LA, Golden MR, Khosropour C, Kerani RP. Decreases in 1 
Reported Sexually Transmitted Infections During the Time of COVID-19 in King County, WA: 2 
Decreased Transmission or Screening? Sex Transm Dis 2021; 48(8S): S44-S9. 3 

18. Pagaoa M, Grey J, Torrone E, Kreisel K, Stenger M, Weinstock H. Trends in Nationally Notifiable 4 
Sexually Transmitted Disease Case Reports During the US COVID-19 Pandemic, January to 5 
December 2020. Sex Transm Dis 2021; 48(10): 798-804. 6 

19. Fihn SD, Francis J, Clancy C, et al. Insights from advanced analytics at the Veterans Health 7 
Administration. Health Aff (Millwood) 2014; 33(7): 1203-11. 8 

20. van Epps P, Maier M, Lund B, et al. Medication Adherence in a Nationwide Cohort of Veterans 9 
Initiating Pre-exposure Prophylaxis (PrEP) to Prevent HIV Infection. J Acquir Immune Defic Syndr 10 
2018; 77(3): 272-8. 11 

21. Rose L, Tran LD, Asch SM, Vashi A. Assessment of Changes in US Veterans Health Administration 12 
Care Delivery Methods During the COVID-19 Pandemic. JAMA Netw Open 2021; 4(10): 13 
e2129139. 14 

22. Division of STD Prevention, National Center for HIV, Viral Hepatitis, STD, and TB Prevention, 15 
Centers for Disease Control and Prevention. "Impact of COVID-19 on STDs". Available at 16 
https://www.cdc.gov/std/statistics/2020/impact.htm. Accessed 8/5/2022.   17 

23. U.S. Department of Health and Human Services. 2020. Sexually Transmitted Infections National 18 
Strategic Plan for the United States: 2021–2025. Washington D. 19 

24. Parrish DD, Kent CK. Access to care issues for African American communities: implications for 20 
STD disparities. Sex Transm Dis 2008; 35(12 Suppl): S19-22. 21 

25. Leichliter JS, O'Donnell K, Kelley K, Cuffe KM, Weiss G, Gift TL. Availability of Safety-net Sexually 22 
Transmitted Disease Clinical Services in the U.S., 2018. Am J Prev Med 2020; 58(4): 555-61. 23 

26. Perez AE, Agenor M. Racial/Ethnic and Sexual Orientation Identity Differences in the Receipt of a 24 
Sexual History Assessment from a Health Care Provider among Women in the United States. 25 
Womens Health Issues 2022; 32(2): 156-64. 26 

27. Sewell AA. Disaggregating ethnoracial disparities in physician trust. Soc Sci Res 2015; 54: 1-20. 27 
28. Powell W, Richmond J, Mohottige D, Yen I, Joslyn A, Corbie-Smith G. Medical Mistrust, Racism, 28 

and Delays in Preventive Health Screening Among African-American Men. Behav Med 2019; 29 
45(2): 102-17. 30 

29. Underhill K, Morrow KM, Colleran C, et al. A Qualitative Study of Medical Mistrust, Perceived 31 
Discrimination, and Risk Behavior Disclosure to Clinicians by U.S. Male Sex Workers and Other 32 
Men Who Have Sex with Men: Implications for Biomedical HIV Prevention. J Urban Health 2015; 33 
92(4): 667-86. 34 

30. Rubin R. COVID-19's Crushing Effects on Medical Practices, Some of Which Might Not Survive. 35 
JAMA 2020; 324(4): 321-3. 36 

31. Labs J, Nunn AS, Chan PA, et al. Projected Effects of Disruptions to Human Immunodeficiency 37 
Virus (HIV) Prevention Services During the Coronavirus Disease 2019 Pandemic Among 38 
Black/African American Men Who Have Sex With Men in an Ending the HIV Epidemic Priority 39 
Jurisdiction. Open Forum Infect Dis 2022; 9(7): ofac274. 40 

 41 

  42 

ACCEPTED M
ANUSCRIP

T



19 

 1 

Figure 1 2 
283x378 mm ( x  DPI) 3 

ACCEPTED M
ANUSCRIP

T



20 

 1 

Figure 2 2 
283x378 mm ( x  DPI) 3 

ACCEPTED M
ANUSCRIP

T


