Supplemental MaterialsU.S. college and university students who responded to their institution’s invitation to complete the American Health Association National College Health Assessment (ACHA-NCHA) III survey and answered at least 1 question between the fall of 2019 and the fall of 2022
n = 334,957
EXCLUDED (Total = 83,622)
· INELIGIBLE 
· Not a young adult (i.e., not 18-24 years old)
ELIGIBLE BUT NO AVAILABLE DATA (n = 112,578)
· No data on past-year diagnosis of a sexually transmitted infection (STI) (i.e., chlamydia or gonorrhea) and lifetime opioid misuse (i.e. lifetime opioid misuse or lifetime heroin) and sexual behaviors (i.e., frequency of condom use during anal sex, oral sex, or vaginal sex or number of past-year sexual partners) 

DATA USED FOR ANALYSIS
n = 138,757


Supplemental Figure 1 Study participant flow diagram
	Supplemental Table 1 Detailed construction of variables

	Primary outcome of interest
	Categories
	Description of Variable Construction

	Past-year sexually transmitted infection (STI) acquisition

	Yes/No
	Answers to the survey questions, “Within the last 12 months, have you been diagnosed by a healthcare professional with any of the following? Chlamydia? Gonorrhea?” (N3Q63A2 and N3Q63A6) were utilized. 

A “No” and a “Yes” option was available for participants to denote their answer to this survey question. A “Yes” response to either question was categorized as a “Yes”  in the constructed variable. 

	Primary exposure of interest
	Categories
	Description of Variable Construction

	Lifetime opioid misuse
	Yes/No
	Lifetime opioid misuse (Yes/No) was constructed from the ACHA-NCHA III ASSIST item N3Q22A (“In your life, which of the following substances have you ever used?”). For prescription medications, respondents were instructed to report nonmedical use only (i.e., taking prescription drugs just for the feeling or experience they cause, or taking them more often or at higher doses than prescribed). The indicator was coded “Yes” if the respondent selected heroin (N3Q22A10) and/or nonmedical use of prescription opioids (N3Q22A11; e.g., morphine, codeine, fentanyl, oxycodone [OxyContin, Percocet], hydrocodone [Vicodin], methadone, buprenorphine [Suboxone]). Otherwise, the indicator was coded “No.”

	Sexual Behavior Variables
	Categories
	Description of Variable Construction

	Past-month condom use frequency during anal sex
	Never, Rarely, Sometimes, Most of the time, Always
	Answers to the survey question, “Within the last 30 days, how often did you or your partner(s) use a condom or other protective barrier (for example: male condom, female condom, dam, or glove) during: Anal intercourse (penis in anus)?” (N3Q36C) were utilized. 

There were five options available for participants to denote their answer to this survey question. The options were as follows: “Never,” “Rarely,” “Sometimes,” “Most of the time,” and “Always.”  The responses available to participants retained their identities in the constructed variable.

	Past-month condom use frequency during oral sex
	Never, Rarely, Sometimes, Most of the time, Always
	Answers to the survey question, “Within the last 30 days, how often did you or your partner(s) use a condom or other protective barrier (for example: male condom, female condom, dam, or glove) during: Oral sex (oral/genital contact)?” (N3Q36A) were utilized. 

There were five options available for participants to denote their answer to this survey question. The options were as follows: “Never,” “Rarely,” “Sometimes,” “Most of the time,” and “Always.”  The responses available to participants retained their identities in the constructed variable.

	Past-month condom use frequency during vaginal sex
	Never, Rarely, Sometimes, Most of the time, Always
	Answers to the survey question, “Within the last 30 days, how often did you or your partner(s) use a condom or other protective barrier (for example: male condom, female condom, dam, or glove) during Vaginal intercourse (penis in vagina)?” (N3Q36B) were utilized. 

There were five options available for participants to denote their answer to this survey question. The options were as follows: “Never,” “Rarely,” “Sometimes,” “Most of the time,” and “Always.”  The responses available to participants retained their identities in the constructed variable.

	Number of past-year sexual partners
	0-1, >1
	Answers to the survey question, “Within the last 12 months, with how many partners have you had oral sex, vaginal intercourse, or anal intercourse?” (N3Q34) were utilized. 

Participants were able to type in their response. The constructed variable was retained as a continous variable and transformed into a categorical variable. Respondents who denoted having between zero and one past-year sexual partner were categorized as “0-1” in the constructed variable. Respondents who reported having more than one past-year sexual partner were categorized as “>1” in the constructed variable. 

	Control Variables
	Categories
	Description of Variable Construction

	Race/Ethnicity
	NH White, NH Black, Hispanic or Latino/a/x, NH Asian or Asian American, AI/AN, NH Biracial or Multiracial, NH Other
	Answers to the survey question, “How do you describe yourself?”  (N3Q75A) were utilized. 

Categorical construction of the variable “Race/Ethnicity” followed definitions outlined by the Centers for Disease Control and Prevention (CDC).

	Gender identity
	Cisgender-female, Cisgender-male, Transgender, Gender diverse/Other
	Answers to the survey question, “Which term do you use to describe your gender identity?” were utilized. 

There were ten options available for participants to denote their answer to this survey question. The options were as follows: “Woman or female,” “Man or male,” “Trans woman,” “Trans man,” “Genderqueer,” “Agender,” “Genderfluid,” “Intersex,” “Non-binary,” and “My identity is not listed above.” Respondents who answered “Woman or female” were categorized as “Cisgender-female.” Respondents who answered “Man or male” were categorized as “Cisgender-male.”  Participants who answered  “Trans woman” or “Trans man” were categorized as “Transgender.” Participants who answered “Genderqueer,” “Agender,” “Genderfluid,” “Intersex,” “Non-binary,” or “My identity is not listed above” were categorized as “Gender diverse/Other” in the constructed variable. 

	Sexual orientation
	Straight/Heterosexual, Bisexual, Gay/Lesbian, Unsure/Other
	Answers to the survey question, “What term best described your sexual orientation?” (N3Q68) were utilized.

There were eight options available for participants to denote their answer to this survey question. The options were as follows: “Straight/Heterosexual,” “Bisexual,” “Gay/Lesbian,” “Pansexual,” “Queer,” “Questioning,” or “My identity is not listed above.” Respondents who selected “My identity is not listed above” and specified Asexual, Ace, or Aces were recoded as “Asexual” by the American College Health Association (ACHA). Respondents who answered “Gay” or “Lesbian” were categorized as “Gay/Lesbian” in the constructed variable. Respondents who answered “Pansexual,” “Queer,” “Questioning,” “My identity is not listed above,” or were recoded as “Asexual” were categorized as “Unsure/Other” in the constructed variable. The responses “Straight/Heterosexual” and “Bisexual” retained their identities in the constructed variable. 

	ADD/ADHD –  Attention
Deficit/Hyperactivity Disorder
	Yes/No
	Answers to the survey question, “Have you ever been diagnosed by a healthcare or mental health professional
with any of the following ongoing or chronic conditions? ADD/ADHD – Attention Deficit/Hyperactivity Disorder?” (N3Q65A2) were utilized. 

A “No” and a “Yes” option were available for participants to denote their answer to this survey question. Responses retained their identities in the constructed variable.  

	Depression
	Yes/No
	Answers to the survey question, “Have you ever been diagnosed by a healthcare or mental health professional
with any of the following ongoing or chronic conditions? Depression (for example: Major depression, persistent
depressive disorder, disruptive mood disorder)?” (N3Q65A15) were utilized. 

A “No” and a “Yes” option were available for participants to denote their answer to this survey question. Responses retained their identities in the constructed variable.  

	Health insurance
	Yes/No or Unsure
	Answers to the survey question, “What is your primary source of health insurance?” (N3Q79) were utilized. 

There were eight options available for participants to denote their answer to this survey question. The options were as follows: “I have a college/university Student Health Insurance Plan,” “I am covered by my parent/guardian’s plan,” “I am covered by my employer-based plan (or my spouse/partner’s employer-based plan),” “I have Medicaid, Medicare, SCHIP, or VA/Tricare coverage,” “I bought a plan on my own,” “I don’t have health insurance,” “I don’t know if I have health insurance,” and “I have health insurance, but I don’t know the primary source.” Respondents who selected the answer, “I don’t know if I have health insurance” or “I don’t have health insurance” were categorized as “No/Unsure” in the constructed variable. Respondents who selected any of the other answers were categorized as “Yes” in the constructed variable. 

	Nonmedical cannabis use
	Yes/No
	Answers to the survey question, “In your life, which of the following substances have you ever used? For prescription medications, please report nonmedical use only. "Nonmedical use" means taking prescription drugs just for the feeling or experience they cause or taking them more often or at higher doses than prescribed. Cannabis (marijuana, weed, hash, edibles, vaped cannabis, etc.)? [Please report nonmedical use only.]” (N3Q22A3) were utilized.

A “No” and a “Yes” option were available for participants to denote their answer to this survey question. Responses retained their identities in the constructed variable.

	Geographical region
	Northeast, Midwest, South, West
	The codebook variable “REGION” was utilized.

There variable “REGION” had five pre-established categories: Northeast (CT, ME, MA, NH, NJ, NY, PA, RI, VT), Midwest (IL, IN, IA, KS, MI, MN, MO, NE, ND, OH, SD, WI), South (AL, AR, DE, DC, FL, GA, KY, LA, MD, MS, NC, OK, SC, TN, TX, VA, WV), West (AK, AZ, CA, CO, HI, ID, MT, NV, NM, OR, UT, WA, WY), and Outside the U.S. Respondent categorization according to the variable “REGION” was utilized for construction of the variable “Geographic region” in this study.  

	Survey period
	Spring 2000, Fall 2000, Spring 2001, Fall 2001 …  Fall 2019, Spring 2020, Fall 2020, Spring 2021, Fall 2021, Spring 2022, Fall 2022
	The codebook variable “STUDY” was renamed to survey period. 









	Supplemental Table 2 Characteristics of young adults in the U.S. by past-year diagnosis of a sexually transmitted infection (STI)a [fall of 2019 through the Fall of 2022]

	
	
	
	Past-year STI Diagnosisa

	
	Total
	Yes
	No

	
	n
	%b (95% CI)c
	n
	%b (95% CI)c
	n
	%b (95% CI)c

	Total
	138,757
	100.0
	3,323
	2.4 (2.3 – 2.5)
	135,434
	97.6 (97.5 – 97.7)

	Primary exposure of interest
	
	
	
	
	
	

	Lifetime opioid misused
	
	
	
	
	
	

	Yes
	5,415
	3.9 (3.8 - 4.0)
	297
	8.9 (8.0 - 9.9)
	5,118
	3.8 (3.7 - 3.9)

	No
	133,342
	96.1 (96.0 - 96.2)
	3,026
	91.1 (90.1 - 92.0)
	130,316
	96.2 (96.1 - 96.3)

	Characteristics
	
	
	
	
	
	

	Race/Ethnicity
	
	
	
	
	
	

	Non-Hispanic (NH) White
	87,833
	63.3 (63.1 - 63.6)
	1,798
	54.1 (52.4 - 55.8)
	86,035
	63.5 (63.3 - 63.8)

	NH Black
	5,729
	4.1 (4.0 - 4.2)
	391
	11.8 (10.7 - 12.9)
	5,338
	3.9 (3.8 - 4.1)

	Hispanic or Latino/a/x
	20,377
	14.7 (14.5 - 14.9)
	527
	15.9 (14.6 - 17.1)
	19,850
	14.7 (14.5 - 14.8)

	NH Asian or Asian American
	11,999
	8.7 (8.5 - 8.8)
	227
	6.8 (6.0 - 7.7)
	11,772
	8.7 (8.5 - 8.8)

	American Indian or Alaskan Native (AI/AN)e
	3,118
	2.3 (2.2 - 2.3)
	110
	3.3 (2.7 - 3.9)
	3,008
	2.2 (2.1 - 2.3)

	NH Biracial or Multiracial
	7,787
	5.6 (5.5 - 5.7)
	215
	6.5 (5.6 - 7.3)
	7,572
	5.6 (5.5 - 5.7)

	NH Otherf
	1,914
	1.4 (1.3 - 1.4)
	55
	1.7 (1.2 - 2.1)
	1,859
	1.4 (1.3 - 1.4)

	Gender identity
	
	
	
	
	
	

	Cisgender-female
	95,100
	68.6 (68.3 - 68.8)
	2,504
	75.4 (73.9 - 76.8)
	92,596
	68.4 (68.2 - 68.7)

	Cisgender-male
	38,304
	27.6 (27.4 - 27.9)
	704
	21.2 (19.8 - 22.6)
	37,600
	27.8 (27.5 - 28.0)

	Transgender
	582
	0.4 (0.4 - 0.5)
	25
	0.8 (0.5 - 1.1)
	557
	0.4 (0.4 - 0.5)

	Gender diverse/Otherg
	4,690
	3.4 (3.3 - 3.5)
	89
	2.7 (2.1 - 3.2)
	4,601
	3.4 (3.3 - 3.5)

	Sexual orientation
	
	
	
	
	
	

	Straight/Heterosexual
	102,037
	73.7 (73.4 - 73.9)
	2,227
	67.1 (65.5 - 68.7)
	99,810
	73.8 (73.6 - 74.1)

	Bisexual
	20,243
	14.6 (14.4 - 14.8)
	617
	18.6 (17.3 - 19.9)
	19,626
	14.5 (14.3 - 14.7)

	Gay/Lesbian
	5,792
	4.2 (4.1 - 4.3)
	238
	7.2 (6.3 - 8.1)
	5,554
	4.1 (4.0 - 4.2)

	Unsure/Otherh
	10,452
	7.6 (7.4 - 7.7)
	236
	7.1 (6.2 - 8.0)
	10,216
	7.6 (7.4 - 7.7)

	Attention Deficit/Hyperactivity Disorder (ADD/ADHD)i
	
	
	
	
	
	

	Yes
	15,423
	11.2 (11.0 - 11.3)
	485
	14.7 (13.5 - 15.9)
	14,938
	11.1 (10.9 - 11.2)

	No
	122,811
	88.8 (88.7 - 89.0)
	2,825
	85.4 (84.1 - 86.6)
	119,986
	88.9 (88.8 - 89.1)

	Depressioni
	
	
	
	
	
	

	Yes
	36,895
	26.7 (26.4 - 26.9)
	1,195
	36.1 (34.5 - 37.8)
	35,700
	26.5 (26.2 - 26.7)

	No
	101,404
	73.3 (73.1 - 73.6)
	2,114
	63.9 (62.3 - 65.5)
	99,290
	73.6 (73.3 - 73.8)

	Health insurance
	
	
	
	
	
	

	Yes
	133,102
	96.7 (96.7 - 96.8)
	3,171
	96.0 (95.4 - 96.7)
	129,931
	96.8 (96.7 - 96.9)

	No/Unsure
	4,481
	3.3 (3.2 - 3.4)
	131
	4.0 (3.3 - 4.6)
	4,350
	3.2 (3.1 - 3.3)

	Nonmedical cannabis use
	
	
	
	
	
	

	Yes
	75,593
	54.6 (54.3 - 54.8)
	2,340
	70.5 (68.9 - 72.0)
	73,253
	54.2 (53.9 - 54.5)

	No
	62,927
	45.4 (45.2 - 45.7)
	980
	29.5 (28.0 - 31.1)
	61,947
	45.8 (45.6 - 46.1)

	Geographical region
	
	
	
	
	
	

	Northeast
	32,522
	23.4 (23.2 - 23.7)
	590
	17.8 (16.5 - 19.1)
	31,932
	23.6 (23.4 - 23.8)

	Midwest
	32,426
	23.4 (23.2 - 23.6)
	710
	21.4 (20.0 - 22.8)
	31,716
	23.4 (23.2 - 23.6)

	South
	40,965
	29.5 (29.3 - 29.8)
	1,172
	35.3 (33.6 - 36.9)
	39,793
	29.4 (29.1 - 29.6)

	West
	32,844
	23.7 (23.5 - 23.9)
	851
	25.6 (24.1 - 27.1)
	31,993
	23.6 (23.4 - 23.9)

	Sexual behavior variables
	
	
	
	
	
	

	Past-month condom use frequency during anal sex
	
	
	
	
	
	

	Never
	4,707
	56.6 (55.5 - 57.6)
	201
	43.0 (38.6 - 47.5)
	4,506
	57.4 (56.3 - 58.5)

	Rarely
	623
	7.5 (6.9 - 8.1)
	60
	12.9 (9.8 - 15.9)
	563
	7.2 (6.6 - 7.7)

	Sometimes
	738
	8.9 (8.3 - 9.5)
	87
	18.6 (15.1 - 22.2)
	651
	8.3 (7.7 - 8.9)

	Most of the time
	674
	8.1 (7.5 - 8.7)
	67
	14.4 (11.2 - 17.5)
	607
	7.7 (7.1 - 8.3)

	Always
	1,578
	19.0 (18.1 - 19.8)
	52
	11.1 (8.3 - 14.0)
	1,526
	19.4 (18.6 - 20.3)

	Past-month condom use frequency during oral sex
	
	
	
	
	
	

	Never
	80,115
	89.0 (88.8 - 89.2)
	2,025
	85.6 (84.1 - 87.0)
	78,090
	89.1 (88.9 - 89.3)

	Rarely
	3,124
	3.5 (3.4 - 3.6)
	130
	5.5 (4.6 - 6.4)
	2,994
	3.4 (3.3 - 3.5)

	Sometimes
	2,079
	2.3 (2.2 - 2.4)
	95
	4.0 (3.2 - 4.8)
	1,984
	2.3 (2.2 - 2.4)

	Most of the time
	1,550
	1.7 (1.6 - 1.8)
	65
	2.8 (2.1 - 3.4)
	1,485
	1.7 (1.6 - 1.8)

	Always
	3,189
	3.5 (3.4 - 3.7)
	52
	2.2 (1.6 - 2.8)
	3,137
	3.6 (3.5 - 3.7)

	Past-month condom use frequency during vaginal sex
	
	
	
	
	
	

	Never
	31,191
	35.8 (35.5 - 36.2)
	775
	33.9 (32.0 - 35.8)
	30,416
	35.9 (35.6 - 36.2)

	Rarely
	8,047
	9.3 (9.1 - 9.4)
	394
	17.2 (15.7 - 18.8)
	7,653
	9.0 (8.8 - 9.2)

	Sometimes
	9,436
	10.8 (10.6 - 11.1)
	442
	19.3 (17.7 - 20.9)
	8,994
	10.6 (10.4 - 10.8)

	Most of the time
	13,335
	15.3 (15.1 - 15.6)
	397
	17.4 (15.8 - 18.9)
	12,938
	15.3 (15.0 - 15.5)

	Always
	25,018
	28.8 (28.5 - 29.1)
	279
	12.2 (10.9 - 13.5)
	24,739
	29.2 (28.9 - 29.5)

	Number of past-year sexual partners
	
	
	
	
	
	

	Mj (IQRk)
	1 (1)
	-
	3 (5)
	· 
	1 (1)
	· 

	0-1
	91,507
	66.1 (65.9 - 66.4)
	854
	25.8 (24.3 - 27.3)
	90,653
	67.1 (66.9 - 67.4)

	>1
	46,871
	33.9 (33.6 - 34.1)
	2,457
	74.2 (72.7 - 75.7)
	44,414
	32.9 (32.6 - 33.1)

	a  Indicated by the past-year diagnosis of chlamydia or gonorrhea by a healthcare professional.
b Column percentage. 
c 95% confidence interval.
d Opioid misuse  was defined as lifetime nonmedical use ( taking prescription drugs just for the feeling or experience they cause or taking them more often or at higher doses than prescribed) of prescription opioids (morphine, codeine, fentanyl, oxycodone [OxyContin, Percocet], hydrocodone [Vicodin], methadone, buprenorphine [Suboxone], etc.) or lifetime use of heroin
e Participants who selected “American Indian or Native Alaskan,” regardless of any other race/ethnicity category. 
f Participants who selected “Middle Eastern/North African (MENA) or Arab Origin,” “Native Hawaiian or Other Pacific Islander Native,” “My identity is not listed above,” or none of the available options.
g Gender diverse/Other includes individuals who described their gender identity as genderqueer, agender, genderfluid, intersex, non-binary, and other. 
h Unsure/Other includes individuals who described their sexual orientation as asexual, pansexual, queer, questioning, or other. 
i Condition diagnosed by healthcare or mental health professional.
j Median.
k Interquartile range.
















	Supplemental Table 3 Missingness by variable [fall of 2019 through the Fall of 2022]

	
	N (%a)

	Total
	138,757 (100.0)

	Primary outcome of interest
	

	Past-year sexually transmitted infection (STI) diagnosis
	0 (0.0)

	Primary exposure of interest
	

	Lifetime opioid misusee
	0 (0.0)

	Sexual behaviour variables
	

	Past-month condom use frequency during anal sex
	130,437 (94.0)

	Past-month condom use frequency during oral sex
	48,700 (35.1)

	Past-month condom use frequency during vaginal sex
	51,730 (37.3)

	Number of past-year sexual partners
	379 (0.3)

	Characteristics
	

	Race/Ethnicity
	0 (0.0)

	Gender identity
	81 (0.1)

	Sexual orientation
	233 (0.2)

	Attention Deficit/Hyperactivity Disorder (ADD/ADHD)j
	523 (0.4)

	Depressionj
	458 (0.3)

	Health insurance
	1,174 (0.9)

	Nonmedical cannabis use
	237 (0.2)

	Geographical region
	0 (0.0)

	a Column percentage. 
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Supplemental Figure 2 Distribution of the number of past-year sexual partners among young adults in college in the U.S. [fall of 2019 through the fall of 2022].
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