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Supplemental Tables 1-6 for Katz et al. Impact of COVID-19 School Learning Model on STI Testing, Diagnosis Rates, and Related Behaviors

	Supplemental Table 1. Sexual behaviors, HIV/STI testing, and reported gonorrhea and chlamydia diagnosis rates, stratified by year

	Year
	2019
	2021
	Difference
	p-value*

	YRBS Outcomes
	
	
	Absolute
	

	Ever had sexual intercourse^
	32.0%
	23.6%
	-8.4%
	<0.0001

	Sexual intercourse in past 3 months†
	66.0%
	65.1%
	-0.9%
	0.377

	Multiple sex partners in past 3 months‡
	21.4%
	19.6%
	-1.8%
	0.182

	Condom use at last sexual intercourse‡
	54.7%
	54.5%
	-0.2%
	0.909

	Alcohol or drug use before last sexual intercourse‡
	18.2%
	18.0%
	-0.2%
	0.883

	Ever tested for HIV†
	27.4%
	19.4%
	-8.0%
	<0.0001

	Tested for STI other than HIV, past 12 months†
	25.7%
	16.9%
	-8.8%
	<0.0001

	
	
	
	
	

	Reported diagnosis rates per 100,000 15-19-year-olds
	
	
	Relative
	

	Chlamydia
	2926
	2280
	-22.0%
	

	Gonorrhea
	669
	701
	4.8%
	

	*YRBS outcomes analyzed using Rao-Scott chi-square tests to account for complex survey design. 
YRBS outcomes analyzed among: ^all respondents, †respondents reporting ever having had sexual intercourse, ‡respondents reporting having had sexual intercourse in past 3 months.




	Supplemental Table 2. Sexual behaviors and HIV/STI testing among YRBS respondents by 2020-2021 school year learning model and YRBS survey year, stratified by sex

	School Learning Model (2020-2021)
	Sex
	Virtual
	In-person
	Difference-in-Differences (DID)

	YRBS Survey Year
	
	2019
	2021
	Difference
	2019
	2021
	Difference
	Absolute
	OR
	95%CI 
	p-value

	Ever had sexual intercourse
	Female
	27.2%
	20.8%
	-6.4%
	33.7%
	24.8%
	-8.9%
	2.5%
	1.09
	(0.90, 1.31)
	0.382

	
	Male
	33.9%
	23.5%
	-10.4%
	37.6%
	28.6%
	-9.0%
	-1.4%
	0.90
	(0.72, 1.12)
	0.345

	Sexual intercourse in past 3 months
	Female
	71.9%
	65.0%
	-6.9%
	71.4%
	72.2%
	0.8%
	-7.7%
	0.70
	(0.54, 0.91)
	0.007

	
	Male
	59.8%
	63.1%
	3.3%
	62.4%
	61.9%
	-0.5%
	3.7%
	1.17
	(0.89, 1.53)
	0.250

	Multiple sex partners in past 3 months
	Female
	14.2%
	14.7%
	0.5%
	14.5%
	13.3%
	-1.3%
	1.7%
	1.15
	(0.75, 1.78)
	0.514

	
	Male
	29.5%
	25.3%
	-4.2%
	28.1%
	23.7%
	-4.4%
	0.2%
	1.02
	(0.64, 1.62)
	0.935

	Condom use at last sexual intercourse
	Female
	46.1%
	49.9%
	3.8%
	50.9%
	45.4%
	-5.5%
	9.3%
	1.45
	(1.08, 1.95)
	0.014

	
	Male
	60.9%
	62.6%
	1.6%
	63.9%
	57.7%
	-6.2%
	7.9%
	1.39
	(0.99, 1.97)
	0.061

	Alcohol or drug use before last sexual intercourse
	Female
	16.4%
	17.4%
	1.0%
	16.9%
	20.1%
	3.2%
	-2.2%
	0.87
	(0.59, 1.28)
	0.470

	
	Male
	19.6%
	15.7%
	-3.9%
	20.1%
	19.5%
	-0.6%
	-3.3%
	0.79
	(0.52, 1.22)
	0.292

	Ever tested for HIV
	Female
	33.5%
	23.3%
	-10.1%
	24.5%
	20.8%
	-3.7%
	-6.4%
	0.75
	(0.53, 1.06)
	0.105

	
	Male
	26.5%
	17.5%
	-9.0%
	22.4%
	15.0%
	-7.4%
	-1.7%
	0.96
	(0.71, 1.29)
	0.785

	Tested for STI other than HIV, past 12 months
	Female
	35.6%
	20.5%
	-15.0%
	23.9%
	18.8%
	-5.1%
	-10.0%
	0.63
	(0.46, 0.88)
	0.006

	
	Male
	23.2%
	15.8%
	-7.5%
	16.1%
	11.6%
	-4.5%
	-3.0%
	0.90
	(0.63, 1.29)
	0.578

	OR = odds ratio. 95%CI = 95% confidence interval. DID estimates represent the interaction term between survey year (2019 vs. 2021) and learning model (virtual vs. in-person) in logistic regression models. All analyses use survey analysis procedures to account for complex sample design. 




	Supplemental Table 3. Sexual behaviors and HIV/STI testing among YRBS respondents by 2020-2021 school year learning model and YRBS survey year, stratified by race and ethnicity

	School Learning Model (2020-2021)
	Race & Ethnicity
	Virtual
	In-person
	Difference-in-Differences (DID)

	YRBS Survey Year
	
	2019
	2021
	Difference
	2019
	2021
	Difference
	Absolute
	OR
	95%CI
	p-value

	Ever had sexual intercourse
	American Indian/Alaska Native
	23.7%
	30.8%
	7.1%
	39.1%
	30.3%
	-8.8%
	15.9%
	-
	-
	-

	
	Asian
	13.0%
	8.3%
	-4.7%
	17.2%
	12.4%
	-4.7%
	0.0%
	-
	-
	-

	
	Black/African American
	37.3%
	28.1%
	-9.2%
	36.5%
	30.0%
	-6.5%
	-2.7%
	0.88
	(0.67, 1.16)
	0.370

	
	Hispanic/Latino
	33.7%
	23.5%
	-10.1%
	36.8%
	25.2%
	-11.7%
	1.5%
	1.05
	(0.85, 1.30)
	0.648

	
	Native Hawaiian/Pacific Islander
	26.3%
	34.5%
	8.2%
	48.0%
	30.3%
	-17.7%
	25.9%
	-
	-
	-

	
	White
	23.9%
	19.1%
	-4.8%
	35.7%
	26.5%
	-9.2%
	4.4%
	1.16
	(0.85, 1.58)
	0.341

	
	Multiple Races
	32.8%
	22.0%
	-10.8%
	35.8%
	29.9%
	-5.9%
	-5.0%
	-
	-
	-

	Sexual intercourse in past 3 months
	American Indian/Alaska Native
	60.9%
	54.1%
	-6.8%
	70.7%
	73.6%
	2.9%
	-9.7%
	-
	-
	-

	
	Asian
	65.0%
	67.6%
	2.6%
	79.6%
	62.2%
	-17.4%
	19.9%
	-
	-
	-

	
	Black/African American
	66.1%
	64.0%
	-2.0%
	61.5%
	65.8%
	4.3%
	-6.4%
	0.76
	(0.54, 1.06)
	0.109

	
	Hispanic/Latino
	63.3%
	63.7%
	0.4%
	65.8%
	65.5%
	-0.3%
	0.7%
	1.03
	(0.78, 1.37)
	0.832

	
	Native Hawaiian/Pacific Islander
	72.9%
	68.7%
	-4.1%
	63.1%
	57.6%
	-5.5%
	1.3%
	-
	-
	-

	
	White
	71.5%
	65.8%
	-5.7%
	71.7%
	68.9%
	-2.7%
	-3.0%
	0.87
	(0.56, 1.38)
	0.560

	
	Multiple Races
	66.1%
	59.2%
	-6.9%
	72.3%
	66.3%
	-6.0%
	-0.9%
	-
	-
	-

	Multiple sex partners in past 3 months
	American Indian/Alaska Native
	19.5%
	14.2%
	-5.3%
	13.8%
	9.6%
	-4.2%
	-1.1%
	-
	-
	-

	
	Asian
	24.4%
	14.1%
	-10.3%
	17.5%
	17.2%
	-0.3%
	-9.9%
	-
	-
	-

	
	Black/African American
	25.1%
	27.0%
	1.8%
	27.2%
	23.8%
	-3.4%
	5.2%
	1.32
	(0.70, 2.49)
	0.396

	
	Hispanic/Latino
	20.7%
	18.6%
	-2.1%
	19.3%
	17.1%
	-2.2%
	0.1%
	1.01
	(0.70, 1.47)
	0.942

	
	Native Hawaiian/Pacific Islander
	32.9%
	14.6%
	-18.4%
	19.9%
	19.9%
	0.0%
	-18.3%
	-
	-
	-

	
	White
	17.4%
	13.4%
	-4.0%
	17.7%
	14.6%
	-3.1%
	-0.9%
	0.93
	(0.51, 1.68)
	0.801

	
	Multiple Races
	20.0%
	18.7%
	-1.3%
	28.7%
	27.7%
	-1.0%
	-0.3%
	-
	-
	-

	Condom use at last sexual intercourse
	American Indian/Alaska Native
	58.3%
	52.7%
	-5.6%
	57.0%
	61.9%
	4.9%
	-10.5%
	-
	-
	-

	
	Asian
	63.2%
	68.7%
	5.5%
	66.5%
	65.4%
	-1.1%
	6.6%
	-
	-
	-

	
	Black/African American
	50.7%
	55.2%
	4.4%
	53.8%
	42.8%
	-11.0%
	15.4%
	1.86
	(1.19, 2.90)
	0.006

	
	Hispanic/Latino
	52.7%
	55.2%
	2.4%
	57.1%
	54.3%
	-2.8%
	5.2%
	1.23
	(0.87, 1.75)
	0.560

	
	Native Hawaiian/Pacific Islander
	49.3%
	84.5%
	35.2%
	53.1%
	40.7%
	-12.4%
	47.6%
	-
	-
	-

	
	White
	57.7%
	60.5%
	2.9%
	57.9%
	58.9%
	1.0%
	1.8%
	1.08
	(0.63, 1.84)
	0.780

	
	Multiple Races
	49.8%
	53.0%
	3.2%
	60.5%
	30.5%
	-30.0%
	33.2%
	-
	-
	-

	Alcohol or drug use before last sexual intercourse
	American Indian/Alaska Native
	35.5%
	30.8%
	-4.8%
	13.5%
	5.9%
	-7.5%
	2.8%
	-
	-
	-

	
	Asian
	14.2%
	27.4%
	13.2%
	17.1%
	16.3%
	-0.8%
	14.0%
	-
	-
	-

	
	Black/African American
	16.8%
	15.2%
	-1.6%
	11.9%
	19.9%
	8.0%
	-9.5%
	0.49
	(0.27, 0.87)
	0.016

	
	Hispanic/Latino
	17.0%
	15.7%
	-1.3%
	17.9%
	18.4%
	0.5%
	-1.8%
	0.88
	(0.53, 1.46)
	0.614

	
	Native Hawaiian/Pacific Islander
	18.9%
	12.2%
	-6.8%
	23.7%
	13.3%
	-10.4%
	3.6%
	-
	-
	-

	
	White
	22.4%
	16.8%
	-5.6%
	23.0%
	21.1%
	-2.0%
	-3.7%
	0.78
	(0.42, 1.45)
	0.435

	
	Multiple Races
	20.8%
	25.9%
	5.1%
	18.4%
	21.6%
	3.2%
	1.9%
	-
	-
	-

	Ever tested for HIV
	American Indian/Alaska Native
	24.7%
	30.0%
	5.3%
	25.2%
	36.9%
	11.7%
	-6.4%
	-
	-
	-

	
	Asian
	24.5%
	21.4%
	-3.0%
	21.7%
	10.5%
	-11.2%
	8.2%
	-
	-
	-

	
	Black/African American
	36.7%
	22.6%
	-14.1%
	26.9%
	22.7%
	-4.2%
	-9.9%
	0.63
	(0.36, 1.10)
	0.105

	
	Hispanic/Latino
	28.2%
	21.3%
	-7.0%
	25.1%
	15.8%
	-9.4%
	2.4%
	1.23
	(0.83, 1.82)
	0.293

	
	Native Hawaiian/Pacific Islander
	24.1%
	12.5%
	-11.6%
	12.0%
	19.0%
	7.0%
	-18.6%
	-
	-
	-

	
	White
	22.3%
	11.6%
	-10.7%
	19.1%
	16.9%
	-2.1%
	-8.6%
	0.53
	(0.30, 0.91)
	0.023

	
	Multiple Races
	26.7%
	10.9%
	-15.9%
	28.6%
	12.3%
	-16.3%
	0.4%
	-
	-
	-

	Tested for STI other than HIV, past 12 months
	American Indian/Alaska Native
	18.8%
	23.4%
	4.6%
	31.4%
	3.8%
	-27.6%
	32.3%
	-
	-
	-

	
	Asian
	26.0%
	15.9%
	-10.2%
	16.5%
	14.1%
	-2.4%
	-7.8%
	-
	-
	-

	
	Black/African American
	37.5%
	23.2%
	-14.3%
	22.8%
	19.4%
	-3.4%
	-10.9%
	0.62
	(0.37, 1.04)
	0.068

	
	Hispanic/Latino
	25.4%
	17.0%
	-8.4%
	20.1%
	12.2%
	-7.9%
	-0.6%
	1.08
	(0.76, 1.54)
	0.651

	
	Native Hawaiian/Pacific Islander
	31.9%
	17.1%
	-14.7%
	14.3%
	17.3%
	3.1%
	-17.8%
	-
	-
	-

	
	White
	25.3%
	11.4%
	-14.0%
	18.1%
	15.4%
	-2.7%
	-11.3%
	0.46
	(0.28, 0.75)
	0.002

	
	Multiple Races
	32.6%
	12.9%
	-19.8%
	16.4%
	12.4%
	-4.0%
	-15.8%
	-
	-
	-

	OR = odds ratio. 95%CI = 95% confidence interval. DID estimates represent the interaction term between survey year (2019 vs. 2021) and learning model (virtual vs. in-person) in logistic regression models. All analyses use survey analysis procedures to account for complex sample design.





	
Supplemental Table 4. Sexual behaviors and HIV/STI testing among YRBS respondents by school learning model for the 2020-2021 school year and YRBS survey year among jurisdictions that administered YRBS during the same semester in 2019 and 2021

	School Learning Model (2020-2021)
	Virtual
	In-person
	Difference-in-Differences

	YRBS Survey Year
	2019
	2021
	Difference
	2019
	2021
	Difference
	Absolute
	OR
	95%CI
	p-value

	Ever had sexual intercourse
	27.2%
	20.1%
	-7.1%
	37.1%
	33.2%
	-3.9%
	-3.2%
	0.80
	(0.63, 1.00)
	0.051

	Sexual intercourse in past 3 months
	66.9%
	62.9%
	-4.0%
	67.7%
	68.2%
	0.5%
	-4.5%
	0.82
	(0.64, 1.05)
	0.117

	Multiple sex partners in past 3 months
	23.3%
	18.4%
	-5.0%
	20.6%
	17.8%
	-2.8%
	-2.2%
	0.89
	(0.58, 1.36)
	0.581

	Condom use at last sexual intercourse
	53.6%
	57.6%
	4.0%
	55.1%
	50.7%
	-4.4%
	8.4%
	1.41
	(1.06, 1.86)
	0.018

	Alcohol or drug use before last sexual intercourse
	19.5%
	15.4%
	-4.0%
	18.4%
	20.9%
	2.5%
	-6.6%
	0.64
	(0.45, 0.93)
	0.018

	Ever tested for HIV
	31.6%
	23.5%
	-8.1%
	21.4%
	19.5%
	-1.9%
	-6.2%
	0.75
	(0.52, 1.08)
	0.125

	Tested for STI other than HIV, past 12 months
	29.9%
	21.0%
	-8.9%
	19.2%
	16.8%
	-2.4%
	-6.5%
	0.73
	(0.52, 1.03)
	0.071

	YRBS = Youth Risk Behavior Survey. DID = Difference-in-Differences. OR = odds ratio. 95%CI = 95% confidence interval. DID estimates represent the interaction term between survey year (2019 vs. 2021) and learning model (virtual vs. in-person) in logistic regression models. All analyses use survey analysis procedures to account for complex sample design. *Includes the following jurisdictions that administered YRBS in the same semester (either spring or fall) in both periods: Virtual = Albuquerque, NM; Cleveland, OH; Newark, NJ; New York City, NY; Portland, OR; San Francisco, CA; Seattle, WA; In-person = Duval County, FL; Hillsborough County, FL; Pasco County, FL. 




	Supplemental Table 5. Sexual behaviors and HIV/STI testing among YRBS respondents by 2020-2021 school year learning model and survey year, stratified by sex and sex of sexual contacts

	School Learning Model (2020-2021)
	 Sex & Sex of sexual contacts
	Virtual
	In-person
	Difference-in-Difference

	YRBS Survey Year
	
	2019
	2021
	Difference
	2019
	2021
	Difference
	Absolute
	OR
	95%CI
	p-value

	Ever had sexual intercourse
	FMC
	70.2%
	68.7%
	-1.5%
	72.9%
	63.3%
	-9.6%
	8.1%
	1.45
	(1.14, 1.84)
	0.002

	
	FFCO
	56.4%
	51.6%
	-4.8%
	60.2%
	51.1%
	-9.2%
	4.4%
	-
	-
	0.536

	
	MMC
	80.3%
	71.4%
	-8.9%
	76.6%
	68.2%
	-8.5%
	-0.4%
	-
	-
	0.861

	
	MFCO
	72.6%
	67.9%
	-4.7%
	75.8%
	67.2%
	-8.6%
	3.8%
	1.22
	(0.93, 1.58)
	0.145

	Sexual intercourse in past 3 months
	FMC
	72.4%
	65.9%
	-6.5%
	71.6%
	73.2%
	1.6%
	-8.1%
	0.68
	(0.52, 0.90)
	0.007

	
	FFCO
	66.8%
	49.9%
	-16.8%
	70.3%
	66.0%
	-4.2%
	-12.6%
	-
	-
	0.277

	
	MMC
	55.5%
	58.9%
	3.4%
	70.0%
	59.1%
	-10.8%
	14.2%
	-
	-
	0.181

	
	MFCO
	60.5%
	63.4%
	2.9%
	61.6%
	61.9%
	0.3%
	2.6%
	1.11
	(0.83, 1.50)
	0.476

	Multiple sex partners in past 3 months
	FMC
	13.5%
	14.9%
	1.4%
	14.4%
	14.0%
	-0.4%
	1.9%
	1.17
	(0.73, 1.86)
	0.519

	
	FFCO
	22.3%
	16.6%
	-5.7%
	16.1%
	3.1%
	-13.0%
	7.3%
	-
	-
	-

	
	MMC
	40.5%
	31.4%
	-9.1%
	27.7%
	28.6%
	0.9%
	-10.0%
	-
	-
	-

	
	MFCO
	28.2%
	24.6%
	-3.6%
	27.9%
	23.0%
	-4.9%
	1.3%
	1.08
	(0.63, 1.83)
	0.784

	Condom use at last sexual intercourse
	FMC
	46.5%
	51.7%
	5.3%
	52.1%
	47.9%
	-4.2%
	9.5%
	1.46
	(1.08, 1.98)
	0.014

	
	FFCO
	38.1%
	18.1%
	-20.0%
	29.1%
	14.0%
	-15.1%
	-4.9%
	-
	-
	-

	
	MMC
	44.0%
	62.9%
	18.9%
	53.0%
	42.1%
	-10.9%
	29.8%
	-
	-
	-

	
	MFCO
	62.3%
	62.7%
	0.4%
	65.2%
	60.1%
	-5.1%
	5.5%
	1.26
	(0.84, 1.90)
	0.254

	Alcohol or drug use before last sexual intercourse
	FMC
	14.9%
	16.6%
	1.7%
	16.6%
	20.5%
	4.0%
	-2.3%
	0.87
	(0.59, 1.29)
	0.493

	
	FFCO
	28.0%
	27.9%
	0.0%
	22.5%
	15.1%
	-7.4%
	7.4%
	-
	-
	-

	
	MMC
	26.0%
	24.1%
	-1.8%
	17.4%
	24.7%
	7.4%
	-9.2%
	-
	-
	-

	
	MFCO
	18.7%
	14.8%
	-3.9%
	20.5%
	18.4%
	-2.1%
	-1.8%
	0.87
	(0.53, 1.40)
	0.557

	Ever tested for HIV
	FMC
	34.0%
	24.3%
	-9.7%
	25.0%
	21.0%
	-3.9%
	-5.7%
	0.78
	(0.53, 1.14)
	0.196

	
	FFCO
	28.5%
	16.0%
	-12.5%
	18.2%
	19.0%
	0.8%
	-13.3%
	-
	-
	-

	
	MMC
	33.4%
	22.9%
	-10.5%
	32.9%
	20.2%
	-12.7%
	2.3%
	-
	-
	-

	
	MFCO
	25.7%
	17.0%
	-8.7%
	21.3%
	14.0%
	-7.3%
	-1.4%
	0.99
	(0.73, 1.34)
	0.939

	Tested for STI other than HIV, past 12 months
	FMC
	36.3%
	21.3%
	-15.1%
	24.4%
	19.4%
	-5.0%
	-10.0%
	0.64
	(0.45, 0.89)
	0.009

	
	FFCO
	28.7%
	14.5%
	-14.2%
	14.9%
	11.4%
	-3.5%
	-10.7%
	-
	-
	-

	
	MMC
	30.9%
	24.5%
	-6.4%
	26.0%
	13.3%
	-12.7%
	6.3%
	-
	-
	-

	
	MFCO
	22.3%
	14.6%
	-7.7%
	15.4%
	11.1%
	-4.3%
	-3.4%
	0.87
	(0.59, 1.26)
	0.454

	FFCO = female respondents with female contacts only. FMC = female respondents with male contacts. MFCO = male respondents with female contacts only. MMC = male respondents with male contacts. OR = odds ratio. 95%CI = 95% confidence interval. DID estimates represent the interaction term between survey period (2019 vs. 2021) and learning model (virtual vs. in-person) in logistic regression models. All analyses use survey analysis procedures to account for complex sample design.




	Supplemental Table 6. Sexual behaviors and HIV/STI testing among YRBS respondents by survey year and 2020-2021 school year learning model, 2013-2021 (test of parallel trends assumption)

	YRBS Survey Year
	2013
	2015
	2017
	2019
	2021

	Outcome (no. virtual / no. in-person jurisdictions)
	Virtual
	In-person
	Virtual
	In-person
	Virtual
	In-person
	Virtual
	In-person
	Virtual
	In-person

	Ever had sexual intercourse (4 / 6)
	33.8%
	42.3%
	29.6%
	39.0%
	29.3%
	35.6%
	28.5%
	34.3%
	20.4%
	24.7%

	Sexual intercourse in the past 3 months (4 / 4)
	66.2%
	67.4%
	69.2%
	69.0%
	67.2%
	67.7%
	66.8%
	66.2%
	63.6%
	66.0%

	Multiple sex partners in past 3 months (4 / 4)
	26.9%
	26.8%
	25.0%
	24.4%
	24.0%
	22.2%
	21.3%
	22.0%
	17.5%
	19.1%

	Condom use at last sexual intercourse (4 / 4)
	64.5%
	66.1%
	60.9%
	60.2%
	56.6%
	58.8%
	53.5%
	57.7%
	57.2%
	52.8%

	Alcohol or drug use before last sexual intercourse (4 / 3)
	18.8%
	24.0%
	17.9%
	21.9%
	15.9%
	20.2%
	17.8%
	19.1%
	14.9%
	19.7%

	Ever tested for HIV (3 / 6)
	34.2%
	26.5%
	34.9%
	19.9%
	32.8%
	20.9%
	31.9%
	25.0%
	21.7%
	15.3%

	Analyses conducted in up to 10 jurisdictions with data from all survey years 2013-21 (of 24 total), comprising 46435/88308 (53%) of total respondents in DID analyses of sexual behavior and testing. Includes: Los Angeles, CA; New York City, NY; Philadelphia, PA; San Diego, CA; San Francisco, CA; Broward Co., FL; Duval Co., FL; Orange Co., FL; Palm Beach Co., FL; Boston, MA. Similar analysis of STI testing other than HIV in the past 12 months were not possible because this question was not asked prior to 2019. Conducting these analyses using data from 2015-21 only, which allowed the inclusion of up to 3 additional jurisdictions (Cleveland, OH; Oakland, CA; Ft. Worth, TX) and comprised 55045/88308 (62%) of the DID analytic population, found similar results. 


	
