Appendix 1: Protocol amendments
	Date
Section of Protocol
Type of amendment
	Original version
	New version
Justification

	January 14, 2021
Study inclusion criteria
Add inclusion criteria
	No Language inclusion criteria
	Language: English
Originally just had this as a search limit, but opted to include it as a formal inclusion criteria since we did not have the resources to translate articles.

	January 14, 2021
Study inclusion criteria
Add inclusion criteria
	No Date of Publication inclusion criteria
	Date of publication: Studies published during or after 1990
Originally just had this as a search limit, but opted to include it as a formal inclusion criteria.

	January 14, 2021
Study inclusion criteria
Modified inclusion criteria
	Population: Adolescents in the United States (ages 10-18).
	Population: Adolescents in the United States (10-18). Will include studies with the majority (>50%) of participants under 24 years.
Some studies on adolescent sexual health included participants older than 18. Modified to ensure our inclusion criteria were more inclusive.

	January 14, 2021
Study inclusion criteria
Order of inclusion criteria
	Study design
Population
	Population
Study design
We changed the hierarchy of our inclusion criteria because it was determined that excluding studies based on population was easier to detect than study design.

	March 9, 2021
Subgroup analysis
Added subgroup to analyze
	No subgroup analysis based on control group (abstinence-only compared to no intervention)
	Subgroup analysis based on the control group was conducted.
This was initially planned to be a sensitivity analysis, but we decided including it as a subgroup analysis would be more appropriate.

	March 9, 2021
Sensitivity analysis
Removed sensitivity analysis
	Sensitivity analysis based on control group (abstinence-only compared to no intervention)
	No sensitivity analysis based on control group (abstinence-only compared to no intervention)
We decided including  this comparison as a subgroup analysis was more appropriate.

	March 9, 2021
Sensitivity analysis
Added sensitivity analysis
	No sensitivity analysis based on missing data treated as “not missing at random”
	Sensitivity analysis based on missing data treated as “not missing at random.”
We decided it was essential to assess the impact of this decision by performing a sensitivity analysis excluding studies where we imputed missing data.

	January 8, 2021
Search strategy
Added database
	Did not include Scopus
	Added Scopus to our list of databases to search
We decided potentially relevant articles could be found in Scopus.

	March 1, 2021
Search strategy
Excluded additional search method
	Conference presentations: AIDS Education and Global Information System (AEGIS) and National LIbrary of Medicine (NLM) gateway
	Did not include this as an additional search method.
Timing constraints prevented us from being able to contact study authors’ to obtain results based on conference presentations.

	March 13, 2021
Sensitivity analysis
Modified sensitivity analysis for risk of bias
	We assessed the quality by doing an analysis excluding non-blinded studies, studies with under 20 participants, and studies that report that they were not adequately powered to detect differences.
	We assessed quality by doing an analysis excluding any study with some concerns or high risk of bias.
We updated the Risk of Bias tool we used and this sensitivity analysis is a better reflection of the outcomes of that tool.



Appendix 2: Inclusion Criteria Table & Outcomes of Interest
	Order
	Category
	Inclusion criteria
	Justification/explanation

	1
	Language
	English
	Do not have the resources to get papers translated into English.

	2
	Date of publication
	Studies published during or after 1990
	The publication of the SIECUS Guidelines for comprehensive sexuality education (CSE) for school-aged children and adolescents in 1991 marks a shift in the field of sexuality education because this was the first national approach and framework indicating what should be taught at various ages regarding sexuality.[8]

	3
	Population
	Adolescents in the United States (ages 10-18). Will include studies with the majority (≥50%) of participants under 24 years.
	Adolescence is when people are starting to become sexually active. This is a crucial time to intervene to prevent teen pregnancy and STI incidence. Studying the effectiveness of sexuality education during adolescence is essential to preventing teen pregnancy and the incidence of STIs. Education targeted at older individuals would not prevent teen pregnancy and some STIs are incurable, so early prevention is needed. 

	4
	Study design
	RCTs, Cluster RCTs
	RCTs provide the strongest level of evidence. Our search strategy generated over 2800 studies before searching other databases or other methods, which indicates that enough RCTs have been done to justify this inclusion. Cluster RCTs are common for our intervention that is often delivered to entire schools or classes.

	5
	Intervention/
Exposure
	CSE, which goes beyond abstinence-only education to provide accurate information on human sexuality, encourage a positive view of sexuality, and help individuals acquire skills to make healthy sexual decisions in their lives.[8] This can include abstinence education, but not abstinence-only.

Home-, school-, community-, and virtual-based CSE interventions will be included.
	CSE  involves addressing the cognitive, emotional, physical, and social sides of sexuality.[8] It helps to empower individuals to engage in healthy sexual relationships that are respectful and safe. It helps to promote smart choices regarding sexual activity and informs individuals on safe sex behaviors, such as about condoms and contraception.

	6
	Comparison Condition
	No intervention

Abstinence-only education, which has a goal of teaching individuals about the importance of abstaining from sexualy activity outside of marriage and does not provide information on pregnancy or sexually transmitted infection prevention.4
	To determine the effectiveness of comprehensive sexuality education, it is important to compare it to having no intervention in addition to having another common type of sexuality education: abstinence-only. Abstinence-only education is a good control to include because it can help address potential confounding variables by ensuring the groups have similar experiences except for the active ingredients of comprehensive sexuality education.

	7
	Outcome
	Pregnancy prevention

Sexually transmitted infection prevention, safe-sex behaviors, sexual activity, and social discomfort
	Pregnancy rate is an objective measure and reducing teenage pregnancy is a primary goal of CSE. Unwanted pregnancy at a young age can lead to adverse mental and physical health outcomes for the mother and child.[32] It can also hinder the parent’s ability to finish school, find stable jobs, and it can lead to stigmatization.[1]

STI rates are objective measures and reducing them are also a primary goal of CSE. Learning about the harm of STIs and how to prevent them may lead to lower STI incidence. STIs can lead to a variety of health outcomes and some are not curable, so early prevention is essential. We used incidence of human papillomavirus, herpes simplex virus, human immunodeficiency syndrome, hepatitis B, chlamydia, gonorrhea, syphilis, genital warts, and other STIs reported by authors to measure this outcome.

CSE encourages safe-sex behaviors, such as condom and dental dam use.[29] Safe-sex behaviors are process measures that can be indicative of the potential for the intervention to reduce pregnancy and STI rates. Engaging in safe-sex behaviors indicates a decrease in risky sexual behaviors. More people will have values to report for sexual behaviors than for pregnancy or STI incidence, so we can do a more robust analysis of these values. Safe-sex behaviors include birth control (short- and long-acting reversible contraceptives), condom, dental dam, spermicidal lubricant, diaphragm, and cervical cap use.

Proponents of abstinence-only education may be concerned that comprehensive sexuality education may increase sexual activity.[57] Therefore, it is important to extract data on whether increased sexual activity is observed and associated with comprehensive sexuality education compared to no intervention or abstinence-only sexuality education.

It is important to understand participants’ comfort with the intervention. Discomfort can prevent participants from enrolling in the intervention. It may hinder effectiveness if participants are unable to fully engage due to potential discomfort. 


Abbreviations: STI (Sexually Transmitted Infection); RCT (Randomized Controlled Trial); CSE (Comprehensive Sexuality Education)










Appendix 3: Search Strategies
	Theme
	MeSH terms (exploded)
	Key words

	Teenagers
	Adolescent
	Adolescent, adolescence, teenager, teen, youth, juvenile, high school, seventh-grader, eighth-grader, ninth-grader, tenth-grader, eleventh-grader, twelfth-grader, freshman, sophomore, junior, senior

	Sexual education
	Sex Education
	Sex education, sexual education, sex ed, sexuality education

	Sexually transmitted infections*
	Sexually Transmitted Diseases, HIV Infections
	Sexually transmitted disease, STD, sexually transmitted infection, STI, HIV, Human Immunodeficiency Virus, HPV, Human Papillomavirus, Human Papilloma Virus, Chlamydia, Herpes, HSV, herpes simplex virus, genital wart, bacterial vaginosis, trichomoniasis

	Pregnancy*
	Pregnancy
	Pregnancy, pregnant, mom, dad, parent

	Randomized controlled trial
	
	Randomized controlled trial, controlled clinical trial, randomized, placebo, drug therapy, randomly, trial, groups


*These two themes were combined with ‘OR’.
Database: MEDLINE via PubMed
Dates covered: 1990 to last date searched
Date of search: January 9, 2021
Librarian assistance: Paige Scudder
Search terms/results:

	Search
	Query
	Items found

	1
	“Adolescent”[Mesh]
	2,060,273

	2
	“Adolescent”[tiab]
	131,011

	3
	“Adolescence”[tiab]
	74,663

	4
	“Teenager”[tiab]
	2,959

	5
	“Teen”[tiab]
	5,800

	6
	“Youth”[tiab]
	75,515

	7
	“Juvenile”[tiab]
	76,571

	8
	“High school”[tiab]
	30,088

	9
	“Seventh graders”[tiab]
	317

	10
	“Eighth graders”[tiab]
	293

	11
	“Ninth graders”[tiab]
	258

	12
	“Tenth graders”[tiab]
	83

	13
	“Eleventh graders”[tiab]
	45

	14
	“Twelfth graders”[tiab]
	42

	15
	“Freshman”[tiab]
	1,135

	16
	“Sophomore”[tiab]
	529

	17
	“Junior”[tiab]
	18,903

	18
	“Senior”[tiab]
	34,701

	19
	1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18
	2,238,051

	20
	"Sex Education"[Mesh]
	8,861

	21
	“Sex education”[tiab]
	6,788

	22
	“Sexual education”[tiab]
	687

	23
	“Sex ed”[tiab]
	30

	24
	“Sexuality education”[tiab]
	690

	25
	20 OR 21 OR 22 OR 23 OR 24
	13,868

	26
	"Sexually Transmitted Diseases"[Mesh]
	346,398

	27
	"HIV Infections"[Mesh]
	287,268

	28
	“Sexually transmitted disease”[tiab]
	6,468

	29
	“STD”[tiab]
	10,479

	30
	“Sexually transmitted infection”[tiab]
	5,357

	31
	“STI”[tiab]
	9,805

	32 
	“HIV”[tiab]
	320,812

	33
	“Human immunodeficiency virus”[tiab]
	89,525

	34 
	“HPV”[tiab]
	43,523

	35
	“Human papillomavirus”[tiab]
	36,304

	36
	“Human papilloma virus”[tiab]
	6,459

	37
	“Chlamydia”[tiab]
	25,586

	38
	“Herpes”[tiab]
	62,538

	39
	“HSV”[tiab]
	25,003

	40
	“Genital wart”[tiab]
	156

	41
	“Bacterial vaginosis”[tiab]
	4,062

	42
	“Trichomoniasis”[tiab]
	3,450

	43
	26 OR 27 OR 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 OR 41 OR 42
	598,123

	44
	"Pregnancy"[Mesh]
	906,059

	45
	“Pregnancy”[tiab]
	416,505

	46
	“Pregnant”[tiab]
	186,222

	47
	   “Mom”[tiab]
	3,650

	48
	“Dad”[tiab]
	8,112

	49
	“Parent”[tiab]
	141,497

	50
	44 OR 45 OR 46 OR 47 OR 48 OR 49
	1,162,296

	51
	43 OR 50
	1,722,678

	52
	Randomized controlled trial[pt]
	521,585

	53
	Controlled clinical trial[pt]
	610,730

	54
	Randomized[tiab]
	547,912

	55
	Placebo[tiab]
	220,070

	56
	Drug therapy[sh]
	2,267,702

	57
	Randomly[tiab]
	349,172

	58
	Groups[tiab]
	2,167,823

	59
	52 OR 53 OR 54 OR 55 OR 56 OR 57 OR 58
	4,770,287

	60
	19 AND 25 AND 51
	3,908

	61
	59 AND 60
	839

	62
	Animals NOT humans
	4,488,116

	63
	61 NOT 62
	839

	64
	63

Filter: Language (English)
	779

	65
	64

Filter: Year (1990-2020)
	675



The Cochrane Collaboration’s “highly sensitive search for identifying RCTs and controlled trials in MEDLINE” was also applied.21

Database: ClinicalTrials.gov
Dates covered: inception (1997) to January 29, 2021
Date of search: 1/15/2021
Search terms: We searched this site using the term “pregnancy OR sexually transmitted infections” as a condition and the terms “sex education OR sexual education OR sex ed OR sexuality education” as interventions
Results: 83

Source: Google Scholar
Dates covered: 1990-2020
Date of search: March 14, 2021
Search terms: We searched this site by typing (“sexually transmitted infections” OR “pregnancy”) AND (“sex education” OR “sexual education” OR “sex ed” OR “sexuality education”) AND (“randomized”) in the search box with “Articles” checked, but “including patents” UNchecked and with a custom date range of 1990-2020.
Results: We scanned the first 100 articles and scanned further until we reach 25 articles that are not relevant.

Appendix 4: List of variables included in data collection form
1) First author last name, year of publication
2) Extracted by (extractor 1, extractor 2)
3) Study design
4) Study period (month year-month year)
5) Source of funding reported
6) Funding source type
7) Study objective (as reported by author)
8) Population
9) Age range of participants
10) Race/ethnicity of participants
11) Gender of participants
12) Authors’ definition of intervention
13) Intervention delivery method
14) Comparator
15) N enrolled
16) N randomized
17) N analyzed
18) Outcome category
19) Authors’ description of outcome
20) Length of follow-up
21) INTERVENTION
a) Baseline
b) Endpoint
c) Change
22) CONTROL
a) Baseline
b) Endpoint
c) Change
23) Type of effect estimate
24) Unadjusted effect estimate
25) P-value for unadjusted effect estimate
26) 95% CI for unadjusted effect estimate
27) Adjusted effect estimate
28) P-value for adjusted effect estimate
29) 95% CI for adjusted effect estimate
30) Qualitative results reported
31) RISK OF BIAS
a) Risk of bias assessor (assessor 1, assessor 2)
b) Randomization process
c) Deviations from intended interventions
d) Missing outcomes
e) Measurement of the outcome
f) Selection of reported results
g) Risk of bias judgment
32) Notes







Appendix 5: Authors’ definition of comprehensive sexuality education interventions 
	First author last name, year of publication
	Authors' definition of intervention
	Intervention delivery method
	Subgroup

	Diclemente, 2004
	Tailored HIV prevention programme that emphasized ethinic and gender pride, HIV knowledge, communication, condom use skills, and healthy relationships.
	Other: Family Medicine Clinic
	N/A

	Barbee, 2016
	Reduce the risk (RTR) addressed risk behaviors, abstinence, HIV and STI prevention, skills development; Love Notes (LN) educated on healthy relationships and reducing dating violence and unprotected sex.
	Other Camp
	Abstinence emphasized (RTR only)

	Diclemente, 2010
	Enhancing self-concept and worth, HIV/STD prevention skills, and safer sex practices.
	Other: Prenatal Clinic
	N/A

	Jenner, 2016
	Becoming a Responsible Teen is a group-level sociocognitive and skills training sexual education course.
	Other: Summer Employment Program
	N/A

	Jemmott, 1998
	Indicates abstinence is the best choice but emphasizes condom use to prevent pregnancy and STDs.
	School-based CSE
	Abstinence emphasized

	Koo, 2011
	Curricula focused on the importance and benefits of abstaining from sexual intercourse, provided age-appropriate information about developmental changes associated with puberty and adolescence, and encouraged values clarification and the development of effective decision-making and communication skills as strategies for avoiding early sexual involvement. The sixth-grade curriculum introduced additional information on media influences, stages of sexual intimacy, sexually transmitted and HIV infections, and use of contraceptive methods. Classroom curriculum and workshop for parents.
	School-based CSE
	Abstinence emphasized

	Markham, 2012
	Risk reduction (RR) is an abstinence-plus approach. Targeted beliefs about the benefits of abstinence-until-older, promoted self-respect and responsibility, and included activities addressing knowledge and self-efficacy regarding condom and contraceptive use.
	School-based CSE
	Abstinence emphasized; interactive

	Morrison-Beedy, 2013
	Sexual risk-reduction (SRR) provides HIV information, increases motivation to reduce risk behaviors, and allows girls to participate in skills facilitating SRR and condom use.
	Other: Community-
based
	Interactive

	O'Donnell, 2017
	Salud-100: all families receive dramatic audio stories used to model positive parenting practices and delay sexual initiation and pregnancy. The intervention consists of community-informed, dramatic, sex-, and developmentally crafted audio stories, each no longer than 3-5 minutes, in which fictional parents are heard monitoring and setting rules for their children's behaviors, communicating proactively about the importance of delaying sexual initiation and pregnancy, and encouraging youths' positive relationships and prosocial attachments.
	Home-based CSE
	Abstinence emphasized

	Kerr, 2009
	Intervention component that targeted HIV-risk behaviours. The girls were provided with information on dating and sexual behavior norms and on HIV-risk behaviors and were taught strategies for being sexually responsible, including decision making and refusal skills. Role play exercises were conducted using the Virtual Date program.
	Other: Out of Home/Foster Care
	Interactive

	Peskin, 2015
	This paradigm teaches youth to select their personal rules (or limits) regarding their behaviors (sexual and non-sexual) ahead of time, detect signs and situations that could challenge their rules, and protect their rules with refusal skills (use a clear no or alternative action). Other topics covered in the It’s Your Game (IYG)-Tech curriculum include the characteristics of healthy and unhealthy friendhsips and dating relationships; anatomy and reproduction; social, emotion, and physical consequences of sex; communication skills; Internet communicaiton and safety; consequences of teen pregnancy and STIs; knowledge and skills for condom and contraception use; and condom negotiation.
	Other: Virtually delivered in school environment
	N/A

	Oman, 2018
	Power Through Choices (PTC) is an age-appropriate and medically accurate sexual health education intervention for youths living in group-home foster-care settings and other out-of-home placements.
	Other: Group-Home Foster-Care and Other Out-of-Home-Placement-Based CSE
	N/A

	Sieving, 2011
	Prime Time is a youth development intervention that aims to reduce pregnancy risk among adolescent girls seeking clinic services who are at high risk for pregnancy. The intervention employed a combination of case management and peer leadership programs.
	Other: School and Community-Based Clinics
	N/A

	Tortolero, 2010
	An HIV, STI, and pregnancy prevention program, It’s Your Game:Keep it Real(IYG). Consists of 12 seventh-grade and 12 eighth-grade,45-minute lessons delivered by trained facilitators.
	School-based CSE
	N/A

	LaChausse, 2016
	The 11-lesson curriculum includes lessons on the benefits of abstinence, assertive communication, refusal skills, accessing reproductive health services, condom negotiation, and condom use. Students practice communication about abstinence and risk reduction skills through scripted role play and other interactive activities.
	School-based CSE
	Abstinence emphasized; interactive

	Kaufman, 2014
	HIV- and STI-prevention intervention developed specifically for middle-school American Indian and Alaskan Native youths. The curriculum is not abstinence-only, but presents safer sex material in age-appropriate ways with flexibility for parent and school modification.
	School-based CSE
	Abstinence emphasized

	Aarons, 2000
	Reproductive health classes, the Postponing Sexual Involvement Curriculum, health risk screening, and "booster" educational activities during the following (eighth grade) school year.
	School-based CSE
	N/A

	Coyle, 2006
	All4You! is a theoretically based curriculum designed to reduce sexual risk behaviors associated with HIV, other STDs, and unintended pregnancy among students in alternative schools.
	School-based CSE
	N/A

	Milhausen, 2008
	Four four-hour group sessions taught by health educators and peer educators who modeled skills and created group norms supportive of HIV prevention.
	Other: Family Medicine Clinic
	N/A

	Sherr, 2013
	Comprehensive sex education program offered by certified abstinence educators with professional training in social work or counseling. Educators teach youth to recognize the benefits, boundaries, and behaviors of healthy relationships, in conjunction with providing medically accurate information about STDs and contraception. The purpose of the program is a two-part message that choosing abstinence is best but if one chooses to have sex, contraception should be used every time.
	School-based CSE
	Abstinence emphasized

	Philliber, 2002
	A sexuality education and pregnancy prevention program for high-risk adolescents in Harlem. Weekly sessions emphasizing sexual knowledge given at age-appropriate and developmentally appropriate levels by an educator-reproductive health counselor.
	Other: Community-based
	N/A

	Jemmott, 1992
	AIDS reduction condition received a 5-hour intervention designed to increase their knowledge of AIDS and STDs to weaken problematic attitudes toward risky behaviors. The participants also engaged in role-playing situations depicting potential programs in trying to implement safer sex practices, cinluding abstinence.
	Other: Community-based
	Interactive

	Allen, 1997
	A program that engages young people in a high level of structured volunteer community service and classroom based discussions on various topics, such as sexuality, to reduce rates of teen pregnancy, school failure, and school suspension.
	School-based CSE
	N/A

	Klein, 2011
	The four sessions build HIV risk reduction knowledge to enhance communication, condom use, and relationship skills through behavioral skills practice, group discussions, lectures, role-playing and take-home exercises.
	Virtual CSE
	Interactive

	Walter, 1993
	They focused on correct facts about AIDS transmission and prevention, misperceptions regarding the commonness of AIDS risk behaviors among peers, and empowering students with necessary skills for consistent condom use and obtaining condoms.
	School-based CSE
	N/A

	Scholes, 2003
	Tailored minimal self-help intervention based in social science theory. Participants received a tailored 12 page self-help magazine-style booklet entitled Insights. The intervention packet also included a ‘safe sex kit’ that contained male and female condoms, a condom carrying case, and instructions in using condoms.
	Other: Clinic-based CSE
	Interactive

	Coyle, 2004
	Curriculum based on social cognitive theory and social inoculation theory that assisted students in developing their personal sexual limits and practicing the skills needed to maintain those limits even when they are challenged.
	School-based CSE
	Interactive

	Jemmott, 2010
	The intervention is designed to give adolescents the knowledge, motivation, and skills necessary to reduce their risk for STDs, including HIV. It covers information about STDs, including etiology, detection, transmission, prevention, and the possibility of asymptomatic infection. The intervention teaches that abstinence is the most effective way to prevent STDs, but it emphasizes that if adolescents do have sex they should use condoms.
	Other: Community-based CSE
	Abstinence emphasized

	Jemmott, 2005
	Information-based HIV/STD risk-reduction intervention addressed the elevated risk of HIV and STD among inner-city African American and Latino young women, personal vulnerability to HIV and STD, HIV transmission, the diverse messages about sex to which adolescents are exposed, responsibility for sexual risk reduction in romantic relationships, and the importance of using condoms. It also addressed the belief that condoms interfere with sexual enjoyment. The skill-based HIV/STD risk-reduction intervention addressed beliefs relevant to HIV/STD risk reduction, illustrated correct condom use, and depicted effective condom-use negotiation. It differed from the information intervention in that participants practiced the skills needed to use condoms. It addressed the elevated HIV and STD risk among inner-city African American and Latino young women and personal vulnerability to HIV.
	Other: Clinic-based CSE
	Skill-based intervention: Interactive


Abbreviations: N/A (Not Applicable); HIV (Human Immunodeficiency Virus); STD (Sexually Transmitted Disease): CSE (Comprehensive Sexuality Education); STI (Sexually Transmitted Infection)

Appendix 6: Risk of bias 
Supplemental Table 1. Risk of bias assessment of included studies based on the Cochrane risk-of-bias tool for randomized trials[18]
	Author, year
	Randomization process
	Deviations from intended interventions
	Missing outcomes
	Measurement of the outcome
	Selection of reported results
	Risk of bias judgment

	Diclemente, 2004
	S
	L
	L
	L
	L
	S

	Barbee, 2016
	S
	L
	S
	L
	L
	S

	Diclemente, 2010
	L
	L
	L
	L
	L
	L

	Jenner, 2016
	L
	L
	S
	L
	L
	S

	Jemmott, 1998
	S
	L
	L
	L
	L
	S

	Koo, 2011
	S
	L
	S
	L
	L
	S

	Markham, 2012
	H
	S
	L
	L
	L
	H

	Morrison-Beedy, 2013
	S
	L
	L
	L
	L
	S

	O’Donnell, 2017
	S
	S
	L
	L
	L
	S

	Kerr, 2009
	L
	L
	L
	L
	L
	L

	Peskin, 2015
	L
	S
	L
	L
	L
	S

	Oman, 2018
	L
	L
	S
	L
	L
	S

	Sieving, 2011
	L
	L
	S
	L
	L
	S

	Tortolero, 2010
	L
	L
	L
	L
	L
	L

	LaChausse, 2016
	L
	L
	L
	L
	L
	L

	Kaufman, 2014
	L
	L
	L
	L
	L
	L

	Aarons, 2000
	H
	L
	S
	L
	L
	H

	Coyle, 2006
	S
	L
	L
	L
	L
	S

	Milhausen, 2008
	L
	S
	L
	L
	L
	S

	Sherr, 2013
	L
	S
	L
	L
	L
	S

	Philliber, 2002
	L
	L
	H
	L
	L
	H

	Jemmott, 1992
	L
	L
	L
	S
	L
	S

	Allen, 1997
	S
	S
	L
	L
	L
	S

	Klein, 2011
	L
	L
	L
	S
	L
	S

	Walter, 1993
	S
	L
	L
	L
	L
	S

	Scholes, 2003
	S
	L
	L
	L
	L
	S

	Coyle, 2004
	S
	S
	L
	L
	L
	S

	Jemmott, 2010
	L
	L
	L
	L
	L
	L

	Jemmott, 2005
	L
	S
	L
	L
	L
	S


Abbreviations: S (Some concerns); L (Low); H (High)



Supplemental Table 2. GRADE assessment of methodological quality24
	Primary Outcome 
	Number of studies 
	Risk of bias
	Inconsis-tency of results


	Imprecis-ion
	Indirect-ness
	Publicat-ion bias
	Large magni-
tude of effect
	Dose-
response Gradient 
	Residual confound-ing
	Overall quality of studies

	 Pregnancy outcome
	 2 (RCT)
	M
	L
	VL
	 VL
	L
	L
	Not present  
	VL
	M

	STI outcome
	3 (RCT)
	M
	L
	M
	M
	M
	L
	 Not present 
	VL
	M

	Safe-sex behaviors outcome
	10 (RCT)
	M
	 M
	 VL
	 L
	 L
	L
	Not present 
	VL
	M

	Sexual activity outcome 
	16 (RCT)
	M
	 H
	 M
	 M
	 L
	VL
	VL
	VL
	L

	Social discomfort outcome*
	0 (RCT)
	 N/A
	 N/A
	 N/A
	 N/A
	 N/A
	 N/A
	N/A
	N/A
	 N/A


Abbreviations: VL (Very Low); L(Low); M(Moderate); H (High); LR(low risk); S(some concerns) ; RCT (Randomized Controlled Trial); N/A(Not Applicable)
*No studies reported social discomfort as a primary outcome, so this outcome did not meet the criteria to be assessed by GRADE. The GRADE domains require more than one study in the group to assess methodological quality. 




Appendix 7: Publication Bias Assessment
Supplemental Figure 1. 
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Appendix 8: Methodological quality assessment tool[16]
	Domains
	Criteria for scoring 

	Risk of Bias
	· Result from Cochrane Risk of Bias (RoB)
· If high risk, down two levels
· If some concerns are present, down one level 

	Inconsistency of Results 
	· Wide variance of point estimates across studies
· Down a level
· Minimal or no overlap of confidence intervals (CIs)
· Down a level

	Indirectness of evidence
	· Differences in application of intervention 
· Down a level 
· Differences in application in population 
· Down a level

	 Imprecision
	· Boundaries of CI on same side of decision making threshold
· If not, down a level
· Small population size 
· Down a level

	Publication bias
	· Do phases of the publication process indicate any actions resulting in bias?
· If yes,down a level 
· Do studies with small sample bias indicate bias?
· If yes, down a level

	Large magnitude of effect 
	· Is the reported RR/OR > 2?
· If yes, up a level 
· Is the reported RR/OR>5
· If yes, up two levels

	Dose-gradient response 
	· Is there evidence of a dose-gradient response?
· If yes(>VL or L), up a level 

	Residual confounding 
	· Is confounding expected to reduce a demonstrated effect?
· If yes(>VL or L), up a level   
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