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ABSTRACT 

 

Background: Young adults ages 18-24 are disproportionally affected by unintended 

pregnancy and sexually transmitted diseases and infections (STD/I). The best protection 

against both pregnancy and STD/Is is dual contraceptive use: the concurrent use of a 

highly effective contraceptive method and a condom. 

 

Objectives: This dissertation aims to increase our understanding of the psychosocial 

constructs associated with contraceptive and condom use. This project: 1) examines 

differences in contraceptive and STD/I knowledge by sex and race, and its association 

with method use; 2) determines the association between relationship characteristics and 

dual use; and 3) uses the Theory of Triadic Influence to examine direct and indirect 

associations between sociocultural factors, interpersonal factors, biological factors, and 

dual use.  

 

Methods: Young adult college students ages 18-24 (N=4,196) were invited to complete a 

web-based, cross-sectional, sexual health survey in Fall 2018. Multivariable linear and 

logistic regression models were run to determine differences in contraceptive knowledge 

by sex and race and its association with effective method use (N=436), and differences in 

STD/I knowledge by sex and race and its association with condom use (N=414). Multiple 

logistic regression models were run to determine the association between relationship 

characteristics, pregnancy and condom attitudes, demographics, and dual use (N=463). 

Structural equation modeling (SEM) was used to assess the standardized direct and 



iv 

indirect associations of sociocultural, interpersonal, and biological factors and dual use 

(N=406). 

 

Results: One-unit increased in contraceptive knowledge score was associated with 1.114 

increased odds of effective method use (95% CI: 1.058, 1.172), but no association was 

found between STD/I knowledge and condom use (aOR=0.970, 95% CI: 0.940, 1.000). 

Adjusted for all relationship characteristics, one-unit increase in trust was associated with 

decreased odds of dual use (aOR=0.982; 95% CI 0.966, 0.998). In independent models, 

having sex with a casual date/acquaintance (aOR=3.149; 95% CI: 1.550-6.397), 

compared to a romantic partner, was associated with increased odds of dual use. The 

hypothesized SEM measurement model had poor fit and was re-specified. The final 

model had moderate fit and explained 70% of the variance in overall dual use. Condom 

attitudes (β = 0.18) and partner commitment (β = -0.22) were significantly associated 

with dual use through intention. Intention was significantly associated with dual use (β = 

0.84).  

 

Conclusions: Findings emphasize the influential nature of interpersonal and biological 

psychosocial constructs on method use behavior. Health programs that address partner 

influences on STD/I risk perceptions, method use intention, and method use behavior 

could be beneficial for young adults.  
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CHAPTER 1 

SPECIFIC AIMS AND BACKGROUND  

 

Specific Aims 

Adverse Sexual and Reproductive Health Outcomes  

Disproportionally Affect Young Adults 

Adverse sexual and reproductive health (SRH) outcomes, such as unintended 

pregnancy (UP) and sexually transmitted diseases and infections (STD/I), are widespread 

in the United States (US).1,2 It is estimated that 20 million incident STD/Is occur annually 

and almost half of all pregnancies each year are unintended (defined as mistimed or 

unwanted).1,3 Young adults ages 18-24 (YA) are disproportionally affected, accounting 

for the highest UP rates and STD/I incidence among all age groups.1,4,5 In 2011, YA UP 

rates were approximately 71 per 1,000 females ages 18-19, and 81 per 1,000 females ages 

20-24; while YAs ages 18-24 accounted for over 10 million incident STD/I cases.4,6 

Increasing contraception use and decreasing adverse SRH outcomes are key to improving 

short- and long-term health.4 Specifically, using an effective contraceptive method 

correctly and consistently can prevent UP and STD/Is.7,8 Highly effective contraceptive 

methods, like long-acting reversible contraceptives (LARC), are most effective in 

preventing UP but offer no protection against STD/Is. Conversely, condoms are the only 

method to protect against STD/Is, but are less effective against UP than LARCs.9,10 

Current clinical guidelines recommend LARCs for all patients, condom use during any 

type of sexual activity, and sexual infection risk counseling for patients.10,11 Dual 

protection, concurrent use of a highly effective method and a condom, is the best way to 
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prevent UP and STD/Is.8,12 Because of increased focus on LARC uptake for UP 

prevention and the fact that both condom and dual method use remains low,13,14 there is 

concern that LARC use has contributed to increased STD/I rates among YAs.8,15 Several 

direct and indirect factors can also influence contraceptive choice, uptake, and adherence, 

such as: demographic characteristics (race/ethnicity16–18 and sex19,20), contraceptive 

knowledge,17,20,29–34,21–28 negative attitudes and beliefs toward contraception and SRH 

outcomes,20,25,35–41 inter-partner social influences,12,15,49–53,23,42–48 self-

efficacy,12,20,30,39,43,54–57 stigma and social norms,37,58–60 barriers,20,22,37,61–65 and depressive 

symptoms, self-esteem, and stress.57,66–70 

 

YA SRH Knowledge and Contraceptive Behavior 

Low SRH knowledge contributes to growing misconceptions and inaccurate SRH 

beliefs, and lower contraceptive use. 35,71,72 To date, research has used unvalidated 

instruments to measure knowledge,22,28 or utilized measures of perceived knowledge and 

awareness28,29 and receipt of sex education as evidence of contraceptive and SRH 

knowledge.33,34,73 Some studies have assessed the association between actual knowledge 

and contraceptive use among a nationally representative YA sample17,74,75; however, data 

were collected before the Affordable Care Act (ACA) rollout of expanded coverage for 

contraceptives.76 Further, despite research indicating that SRH knowledge and behaviors 

differ by sex and race,20,23,77,78 most research has largely focused on white populations, 

and females; thus, less is known for YA males and racial minorities.19,22,24,33,35,79,80 It is 

important to understand whether there are sex and race differences in SRH knowledge 
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and contraceptive use behavior to ultimately develop tailored prevention-related 

marketing campaigns and community programming.  

 

YA Relationship Correlates and Contraceptive Behavior  

In addition to knowledge and attitudes, interpersonal relationship factors are also 

associated with contraceptive and SRH choices.43–46 Current research has noted that 

greater perceived partnership trust46 and exclusivity,12 relationship commitment,43 and 

intimacy,44,45 increased relationship duration,43 and steady or long-term partnerships48–

50,52,53 are associated with decreased contraceptive use and/or use of less effective 

methods. However, YAs may have multiple, concurrent partners43 and/or feel committed 

to a partner without monogomy,43 but fail to characterize their sexual relationship using 

distinct classifications or traditional labels (e.g., romantic, hookup, friend).50,81,82 Thus, 

continued and expanded research on these correlates and contraceptive use is needed. 

Specifically, research needs to consider more inclusive definitions of relationship 

status,15,42,70,81,83,84 categorize relationships by experiences and feelings versus labels or 

duration,12,43 include measures of perceived stability, exclusivity, intimacy, and 

love,12,49,58 and cognitive factors (e.g. depressive symptoms and self-esteem),23 while 

utilizing more diverse male and female YA populations.23,49 This is critical for further 

understanding the spectrum of relationship correlates associated with contraceptive use 

among high-risk SRH subgroups and for ultimately developing public health outreach 

efforts designed to improve contraceptive use and decrease adverse SRH outcomes.  
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Theory of Triadic Influence Application for SRH Outcomes 

Contraceptive use motives are complex and interconnected.23,77,85 Previous 

research has largely utilized behavioral frameworks such as Health Belief 

Model,52,55,57,86–88 Theory of Planned Behavior,41,89–92 and Social Cognitive 

Theory,54,91,93,94 to examine psychosocial constructs (e.g. self-efficacy, perceived risks, 

perceived barriers, attitudes, and social norms) associated with contraceptive use. YAs 

may be influenced by multiple elements48,95: intrapersonal factors, such as biological 

factors,16–20 depressive symptoms,57,96 and contraceptive self-efficacy20,23,54; interpersonal 

factors, such as peer influences56,97 and partner influences42,58,81; and cultural-

environmental factors, such as access to family planning clinics and SRH care,59,98,99 

SRH knowledge,20,37 and SRH attitudes.56,100 Thus, application of more robust 

psychosocial theories in YA SRH research are needed to better understand what 

influences contraceptive use.12,23,43,54,85,91,101,102 The Theory of Triadic Influence is a 

macro-level theory that considers multiple levels of influence103 and could provide an 

appropriate conceptual model for YA dual contraceptive use; but, few studies have 

applied this theory to YA SRH outcomes.50,85,100  

 

Promoting Contraceptive Use is Necessary to  

Improve YA Short- and Long-Term Health  

Understanding how sex and race differs in the association between actual SRH 

knowledge and contraceptive use, determining the relationship psychosocial correlates 

associated with contraceptive use, and characterizing the direct and indirect effects of YA 
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contraceptive use will provide critical insight on how to promote general contraception 

use, and eventually dual method use, to ultimately decrease UP and STD/I incidence. 

This research will provide insight into priority YA subgroups for targeted messaging, 

promotional campaigns, and community interventions designed to promote contraception 

use and improve long-term YA SRH. For this research, an SRH questionnaire was 

administered to YAs ages 18-24 years at a large, urban, public university in Southeastern, 

Pennsylvania. The questionnaire expanded on the National College Health Assessment 

(NCHA) and prior college-age SRH questionnaires,29,38,54,56,63,65 by utilizing a macro-

level health behavior framework and validated instruments to measure actual SRH 

knowledge, partner correlates, and psychosocial influences of YA contraceptive use. 

 

Purpose, Aims, and Research Questions 

The purpose of this research was to assess how SRH knowledge and partner-

specific correlates are associated with contraceptive use and test the direct and indirect 

effects of psychosocial constructs on dual contraceptive use, among young adults ages 

18-24 attending a large, urban public university.  

 

The specific aims of this work are: 

 

AIM 1. Examine differences in SRH knowledge, the odds of SRH knowledge and 

contraceptive/condom use, and determine if sex and/or race are modifiers, among a 

sample of YAs, ages 18-24, attending a large, urban public university.  
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RQ1.1. What are the mean contraceptive knowledge scores for males and females, and do 

scores significantly differ by sex?  

Hypothesis. Females have significantly greater mean contraceptive knowledge scores 

than males. 

 

RQ1.2. What are the mean contraceptive knowledge scores by race, and do scores 

significantly differ? 

Hypothesis. Mean contraceptive knowledge scores differ by race, in that white YAs have 

the highest mean contraceptive knowledge scores, followed by Asian, Black, and two or 

more race YAs. 

 

RQ1.3. Overall, what are the mean contraceptive knowledge scores, and do they 

significantly differ by effective contraceptive use and non-use? 

Hypothesis. Effective contraceptive method users have significantly greater mean 

contraceptive knowledge scores than non-users. 

 

RQ1.3.1 Are sex and/or race effect modifiers? 

Hypothesis. Sex modifies the difference in contraceptive knowledge score and 

contraceptive use, in that female effective contraceptive users have greater 

contraceptive knowledge scores than male users. Race modifies the difference 

in contraceptive knowledge score and effective contraceptive use, in that white 
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effective contraceptive users have greater contraceptive knowledge scores than 

Black, Asian, or two or more race effective method users. 

 

RQ1.4. What is the association between contraceptive knowledge and effective 

contraceptive use, and is the relationship modified by sex and/or race?  

Hypothesis. Sex modifies the association between contraceptive knowledge and effective 

contraceptive method use, in that females with high contraceptive knowledge scores are 

more likely to use effective contraceptive than males. Race modifies the association 

between contraceptive knowledge and effective contraceptive use, in that white 

respondents with high contraceptive knowledge scores are more likely to use effective 

contraceptive than Black, Asian, or two or more other race respondents. 

 

 

RQ2.1. What are the mean STD/I knowledge scores for males and females, and do scores 

significantly differ by sex?  

Hypothesis. Females have significantly greater mean STD/I knowledge scores than 

males. 

 

RQ2.2. What are the mean STD/I knowledge scores by race, and do scores significantly 

differ? 

Hypothesis. Mean STD/I knowledge scores differ by race, in that white YAs have the 

highest mean STD/I knowledge scores, followed by Asian, Black, and two or more race 

YAs. 
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RQ2.3. Overall, what are the mean STD/I knowledge scores and do scores significantly 

differ by condom use and non-use? 

Hypothesis. Condom users have significantly greater mean STD/I knowledge scores than 

non-users. 

  

RQ2.3.1 Are sex and/or race effect modifiers? 

Hypothesis. Sex modifies the difference in STD/I knowledge score and condom 

use, in that female condom users have greater STD/I knowledge scores than male 

condom users. Race modifies the difference in STD/I knowledge scores and 

condom use, in that white condom users have greater STD/I knowledge scores 

than Black, Asian, or two or more race condom users. 

 

RQ2.4. What is the association between STD/I knowledge and condom use, and is the 

relationship modified by sex and/or race?  

Hypothesis. Sex modifies the association between STD/I knowledge and condom use, in 

that females with high STD/I knowledge scores are more likely to use condoms than 

males. Race modifies the association between STD/I knowledge and condom use, in that 

white respondents with high STD/I knowledge scores are more likely to use condoms than 

Black, Asian, or two or more race respondents. 
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AIM 2. Determine the relationship characteristics, pregnancy and condom attitudes, and 

demographic factors associated with dual contraceptive use among a sample of YA, ages 

18-24, attending a large, urban public university  

 

RQ. What relationship characteristics, pregnancy and condom attitudes, and demographic 

factors associated with dual contraceptive use among YAs ages 18-24 attending a large, 

urban public university? 

Hypothesis. Non-exclusive partnerships and having a non-romantic partner are 

associated with dual method use, while increased partner trust and increased 

relationship commitment are inversely associated with dual method use the last time 

having sex. 

 

 

AIM 3. Use the Theory of Triadic Influence to model the psychosocial constructs 

associated with dual contraception use and assess the direct and indirect effects using 

structural equation modeling among YAs ages 18-24 years attending a large, urban public 

university. 

 

RQ. What are the direct and indirect associations of cultural-environmental, 

interpersonal, and intrapersonal factors on dual contraception use among YAs ages 18-24 

years, attending a large, urban public university? 

Hypothesis 1. Increased STD/I knowledge is positively associated with dual method use 

through condom attitudes and dual method intention. 
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Hypothesis 2. More positive condom attitudes are positively associated with dual method 

use through dual method intention. 

Hypothesis 3. Increased partner trust is negatively associated with dual method use 

through dual method intention. 

Hypothesis 4. Increased partner trust is negatively associated with dual method use 

through increased partner commitment and dual method intention. 

Hypothesis 5. Increased partner commitment is negatively associated with dual method 

use through dual method intention. 

Hypothesis 6. Increased partner trust is negatively associated with dual method use 

through dual method intention. 

Hypothesis 7. Increased self-esteem is positively associated with dual method use through 

increased self-efficacy to use a condom and dual method intention. 

Hypothesis 8. Increased self-efficacy to use a condom is positively associated with dual 

method use through dual method intention. 

Hypothesis 9. Dual method intention is positively associated with dual method use.  
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Background 

Adverse SRH Outcomes  

Adverse SRH outcomes, UP and STD/Is, are priority public health concerns, as 

2.8 million UP and 20 million incident STD/I infections occurred in 2011 alone.1,3 

 

Prevalence of UP  

UP, defined as a mistimed or unplanned pregnancy, remains prevalent in the 

United States (US).104 Despite declines in overall UP rates from 2008 (54/1,000 females 

ages 15-44) to 2011 (45/1,000 females ages 15-44), the US has one of the highest UP 

rates of all industrialized nations.53,104 Further, YAs ages 18-24 are disproportionally 

impacted.1 In 2011, females ages 20-24 years had the highest rates of UP among all age 

groups – 81/1,000 females.1 Females ages 18-19 followed closely with the second highest 

UP rate in 2011 – 71 UP/1,000 females.1 Also, from 2006-2010, males ages 15-44 

reported that 36.4% of births they fathered in the past five years were mistimed or 

unwanted.105  

 

Prevalence of STD/Is  

There are more than 25 known bacterial, viral, and parasitic STD/Is.106 In the US, 

STD/Is such as chlamydia, gonorrhea, and syphilis are highly prevalent and captured in 

routine surveillance estimates.2,107,108 However, less data are available on other STD/Is, 

such as human papillomavirus (HPV) and herpes, since many of these cases go 

undiagnosed, unreported, or present as other adverse health conditions (e.g., 
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cancer).5,109,110 Similarly to UP, YAs are disproportionally impacted by STD/Is. 

Specifically, of the estimated 20 million incident STD/I cases each year, almost half 

occur among YAs ages 18-24.5 Good quality population-level surveillance data exist 

regarding the burden of chlamydia, gonorrhea, and syphilis, which are described below. 

HPV and herpes are also described, but less surveillance data are available. Thus, it is 

important to note that these data only reflect a portion of the true STD/I burden in the 

US.5,109  

 

Chlamydia, one of the most common STD/Is, is a bacterial infection characterized 

by pain or burning during urination, pain during sex, and a pungent, yellowish vaginal 

discharge in females or a watery, milky penial discharge in males.107 Overall chlamydia 

rates increased from 452.2 cases/100,000 people in 2014 to 497.3 cases/100,000 people 

in 2016.109 In 2014 and 2016, the chlamydia rates per 100,000 for YA females ages 20-24 

were higher than the overall rates among females (2014: YAs 3,651.1 cases/100,000 

females; US 621.6 cases/100,000 females; 2016: YAs 3,779.0 cases/100,000 females; US 

657.3 cases/100,000 females).2,108,109 YA male chlamydia rates increased from 1,368.3 

cases/100,000 males in 2014 to 1,558.6 cases/100,000 males in 2016.2,108 

 

Gonorrhea is a common bacterial infection that presents with symptoms of pain or 

burning during urination, yellow or bloody vaginal discharge, and yellow, white, or green 

penial dischage.107 Gonorrhea rates increased from 109.8 cases/100,000 people in 2014 to 

145.8 cases/100,000 people in 2016.109 YA females ages 20-24 had the highest rates of 

gonorrhea in 2014 (533.7 cases/100,000 females) and 2016 (595.5 cases/100,000 people). 
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2,108 YA male gonorrhea rates increased from 485.6 cases/100,000 males to 616.8 

cases/100,000 males.2,108 

 

Syphilis, also a common bacterial STD/I, causes contagious genital sores.107 

Syphilis rates increased from 6.3 cases/100,000 people in 2014 to 8.7 cases/100,000 

people in 2016.109 YA females ages 20-24 had the highest rates of syphilis in 2014 (4.5 

cases/100,000) and 2016 (6.7 cases/100,000) of all female age groups.2,108 YA male 

syphilis rates also increased from 31.1 cases/100,000 males to 37.9 cases/100,000 males 

from 2014 to 2016.2,108  

 

Human papillomavirus (HPV) is a common viral STD/I that can cause cancer and 

genital warts.110 There are 37 identified strains of HPV, ranging from harmless, to low 

and high risk.110 Low risk strains (types 6 and 11) can cause genital warts.110 These warts 

can present as a small or large bump or group of bumps that are flat, raised, or 

cauliflower shaped.110 Types 16 and 18 are considered high-risk strains for cancer.110 

Types 16 and 18 are responsible for 70% of cervical cancer cases.111 HPV type 16 also 

causes 95% of anal cancers and 70% of oropharyngeal cancers.111 Other high risk strains 

associated with cervical, anal, and oropharyngeal cancers include types: 31, 33, 45, 52, 

and 58.110,111 An estimated 14 million people will become infected with HPV each year, 

while approximately 79 million people are currently infected with HPV.110  

 

Genital herpes, also a viral STD/I, is caused by the herpes simplex virus (HSV) 

type 1 (HSV-1) and type 2 (HSV-2) .109,112 Genital herpes is characterized by incurable, 
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recurring outbreaks of painful blister-like lesions.109,112 Most infections go undiagnosed 

and are not reported nationally, but the Centers for Disease Control and Prevention 

(CDC) estimates that 776,000 incident HSV infections occur annually.109,112  

 

Public Health Significance of SRH Outcomes  

UP and STD/Is place considerable stress on the healthcare system, with UP-

related expenditures costing approximately $21 billion and STD/I-related expenditures 

costing approximately $16 billion annually.4,5 UP can lead to long-term financial 

hardships and physical and psychological distress for young parents and their child.104 

For example, young parents are more likely to live below the poverty line and rely on 

public assistance, receive delayed prenatal care, and have babies born preterm.104 Further, 

while chlamydia, gonorrhea, and syphilis are easily curable with antibiotics early in 

pathogenesis, untreated STD/Is can have lasting complications, such as paralysis, 

blindness, and nervous system damage among both males and females.5,107,109 Among 

males, untreated STD/Is can lead to epididymitis, inflammation and swelling of the 

epididymis.7,10 Among females, untreated STD/Is can lead to pelvic inflammatory disease 

(PID), chronic pelvic pain, ectopic pregnancy, and infertility.5,107,109 However, both UP 

and STD/Is can be prevented through the correct and consistent use of effective methods 

of contraception.7–9 Currently, there are more than 20 HealthyPeople 2020 goals and 

objectives related to contraceptive use, UP, and STD/Is, and the CDC has described YA 

pregnancy as a “winnable battle”.4,5,32,109 Thus, there is a critical need to improve 

contraception use, in order to improve YA SRH both in the short- and long-term.4,5  
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Contraceptive Methods  

There are several forms of reversible contraceptives available in the US. 

Reversible forms of contraception are non-permanent pregnancy prevention methods that 

when discontinued or removed, provided immediate fertility reversal.113 Reversible 

contraceptive methods include, but not limited to: long-acting reversible contraceptive 

methods (LARC), short-acting reversible contraceptive methods (SARC), and barrier 

methods (e.g., condom, female condom, diaphragm, cervical cap, sponge).81,89 

Effectiveness of preventing UP and STD/Is depends upon the method and its correct 

application and consistent utilization.114 For this research, we will focus on currently 

available reversible forms of contraception, which are described in the following text.  

 

Long-Acting Reversible Contraceptive Methods (LARC)  

There are two types of LARC methods: intrauterine device (IUD) and 

implant.89,113,115 An IUD is a small t-shaped device that is placed in the uterus.113,115 There 

are five FDA-approved IUDs currently available, including four hormonal forms 

(Mirena, Kyleena, Liletta, and Skyla) that work for three to six years and one non-

hormonal form (ParaGard) that works for up to 12 years.113,115 IUDs are extremely 

effective in preventing UP (failure rate: < 1 UP/100 females each year).10,113,115 An 

implant is a matchstick-sized, hormone-containing rod placed in the medial, subdermal 

tissue of a female’s non-dominant arm.113,115 There are two implants available, 

Nexplanon and Implanon, which are both highly effective in preventing UP (failure rate: 

< 1 UP/100 females annually) and have the ability to work for three to four years.10,113,115 

Both IUDs and implants are convenient and allow for immediate fertility reversal once 
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removed.113,115 However, they unfortunately do not provide any protection against 

STD/Is.113,115  

 

Short-Acting Reversible Contraceptive Methods (SARC)  

There are four types of SARC methods: injectable shot, pill, patch, and ring; all of 

which require a prescription. Depo-Provera is a hormone-based injectable shot 

administered by a medical professional every three months. This method is discrete and 

effective in preventing UP (failure rate: 6 UP/100 females annually).113,115 However, the 

user must receive the shot at the scheduled three-month increment in order to be 

effective.113,115 Oral contraceptive pills are small hormonal pills taken at the same time 

every day.113,115 There are several types of pill options available: combination (hormone) 

pills in 28-day packs, 21-day packs, 91-day packs, and progestin-only pills.113,115 The pill 

is highly dependent on consistent use (failure rate: 9 UP/100 females each year.10,113,115 

The contraceptive patch is a transdermal, hormone-releasing patch with a failure rate of 9 

UP/100 females each year.10,113,115 The patch can be applied to the abdomen, buttock, 

arm.113,115 A patch is worn for one week and replaced every week for three weeks. To be 

effective, the patch needs to be changed on time each week.113,115 The NuvaRing is a 

hormone-releasing flexible ring placed inside the vagina.113,115 The ring can be work for 

three or four weeks, but must be replaced at the same time every four weeks.113,115 The 

ring can be worn during sex, and has a failure rate of 9 UP/100 females each year.10,113,115 

All SARC methods also allow for immediate fertility reversal once removed, but do not 

provide any protection against STD/Is.113,115  
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Barrier Methods  

There are several types of barrier methods, none of which require a prescription. 

The most common barrier method is the male condom (condom). Condoms are thin, 

stretchy pouches worn on the penis during sex, which catch and collect semen, and 

prevent it from entering the vagina.113,115 Condoms can be made of latex, plastic, 

synthetic materials, or lambskin, but only latex and synthetic condoms can prevent 

STD/Is.113,115 While condoms are the best method of protection against STD/Is, they have 

a high pregnancy failure rate when not worn correctly and/or used consistently (failure 

rate: 18 UP/100 females annually).10,113,115 A new condom must be worn each time 

having sex and their correct application is imperative to their effectiveness.113,115  

 

Female condoms also provide protection against both UP and STD/Is.113,115 Noted 

as an alternative to male condoms, these plastic pouches have a closed ring and an open 

ring on each end and are worn inside the vagina during sex.113,115 Female condoms have a 

21 UP/100 females failure rate, and are effective against STD/Is when worn correctly and 

consistently.10,113,115 They can be inserted up to eight hours before sex, but tend to be less 

discrete, and noisier than other methods.113,115  

 

Spermicides are chemical-based creams, foams, and gels that are placed near the 

cervix to prevent sperm from reaching the egg. Spermicides have a failure rate of 28 

UP/100 females annually.10,113,115 Spermicides need to be used when using a diaphragm, a 

flexible dome-shaped device inserted into the upper vagina (failure rate: 12 UP/100 

females annually);10,113,115 as well as a cervical cap, a small, bowl-shape device that fits 
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over the cervix (failure rate: 14-29 UP/100 females annually, depending on history of 

prior vaginal birth).10,113,115 A contraceptive sponge is a small, round spermicide-

containing sponge made of soft plastic that is placed inside the vagina. The sponge has a 

failure rate of 12-24 UP/100 females annually, depending on history of prior vaginal 

birth.10,113,115 Spermicides, diaphragms, cervical caps, and sponges do not provide any 

protection against STD/Is.10,113,115    

 

Other Methods  

Two other methods include withdrawal and fertility-awareness, but neither 

provide protection against STD/Is.113,115 The withdrawal method is when the penis is 

withdrawn from the vagina before ejaculation.113,115 This can be difficult to do every time 

during sex and has a failure rate of 22 UP/100 females annually.10,113,115 While not highly 

effective in preventing UP, it is more effective than no method use at all.113,115 Fertility 

awareness, or natural family planning, is when couples abstain from vaginal sex during 

more fertile days near ovulation (failure rate: 24 UP/100 females annually).113,115  

 

Clinical Guidelines  

The American College of Obstetricians and Gynecologists (ACOG), American 

Academy of Pediatrics (AAP), U.S. Preventive Services Task Force (USPSTF), and the 

CDC have established guidelines in several areas relating to contraceptive use, 

contraceptive counseling and prescribing, STD/I testing, high-risk subgroups for STD/Is, 

post-abortion and post-partum contraceptive method uptake, and general YA SRH well-

care.10,11,116,117 These guidelines are regularly updated so that standards meet the evolving 
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SRH needs of YAs. At present, ACOG recommends LARC methods be endorsed for 

patients of all ages.11 Further recommendations include that providers should discuss all 

currently available contraception methods, discuss sexual infection risks, and encourage 

condom use.11,116 The USPSTF recommends that all patients, regardless of their 

contraceptive choice, should be counseled on condoms use and sexual infection risk.10,116 

The AAP recommends that providers conduct a sexual history from each YA patient, 

emphasize condom use in addition to other contraceptive methods, and counsel, screen, 

and treat STD/Is among YA patients.117 This research focuses on the clinical guidelines 

recommending LARC methods for patients of all ages, condoms use during all sexual 

activities (e.g., oral, vaginal, and anal) regardless of chosen contraceptive method, and 

patient sexual infection risk counseling.10,11 We also focus on the importance of 

promoting dual method use, defined as the combined use of condoms with a highly 

effective hormonal method, as the most ideal method for YAs.8–10,12 

 

YA Contraception Use 

The National Survey of Family Growth (NSFG), a nationally representative 

survey of males and females ages 15-44 years in the US, provides data on contraception 

and SRH health.118 Conducted by the CDC, data from the NSFG is used by local, state, 

and federal government agencies to inform decision-making and plan health related 

programs.118 In 2006, NSFG shifted from periodic survey administration to continuous 

interviewing.118 The next sections use 2011-2015 NSFG data to describe current trends in 

contraceptive method use in the US.7,119  
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No Method Use  

About a quarter of sexually active individuals ages 15-44 in the US do not use any 

method of contraception: 21% of all females7 and 25% of all males.119 Among YAs, 19% 

of females7 and 17% males119 ages 20-24 reported no contraceptive method use the last 

time they had sex.  

 

Withdrawal  

On average, 9% of female YAs ages 20-24 reported using the withdrawal 

method.7 Among male YAs 20-24, 22% reported this method the last time they had 

sex.119 

 

Condoms  

Reports of condom use during last sexual intercourse were higher among YA 20-

24 years (16% of females, 55% of males) compared to the total sample of females (24%) 

and males (34%) ages 15-44 years.120 

 

SARC 

Reports of using the pill were higher among female YAs ages 20-24 (42%) 

compared to the total sample of females 15-44 years (25%).7 Reports of other hormonal 

SARC methods (e.g. shot, patch, ring) were also higher among female YAs ages 20-24 

(9%) compared to the total sample of females age 15-44 (7%).7 
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LARC  

Reports of IUD use among female YAs ages 20-24 were higher (13%) than the 

total sample of females ages 15-44 (12%).7 Similarly, reports of implant use were also 

higher among females 20-24 (6%) compared to the total sample of females ages 15-44 

(3%).7  

 

Dual Protection  

Reports of dual protection use among female (13%) and male (25%) YAs ages 20-

24 were higher that of the total sample of females (6%) and males (11%) age 15-44. 120 

 

Correlates and Risk Factors of Contraceptive Use and SRH-Related Outcomes 

The decision to use dual methods, or any method in general, is multifactorial in 

nature.12,48,100 A number of direct and indirect factors have been determined to influence 

YA contraception choice and uptake.12,48,100 Some of these factors include: demographic 

characteristics (race16–18 and sex19,20), contraceptive knowledge,17,20,29–34,21–28 negative 

attitudes and beliefs toward contraception and SRH outcomes,20,25,35–41 inter-partner 

social influences,12,15,49–53,23,42–48 self-efficacy,12,20,30,39,43,54–57 stigma and social 

norms,37,58–60 barriers,20,22,37,61–65 and depressive symptoms, self-esteem, and stress.57,66–70 

 

The next sections cover what is known about the correlates and risk factors of 

contraceptive use and SRH-related outcomes, as well as the current research gaps related 

to these areas. 
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SRH Knowledge  

Eighteen studies examined YA SRH knowledge and associated knowledge 

constructs.17,20,29–34,74,97,21–28 However, they differ in study design and analytic 

applications. Three studies found increased contraceptive knowledge associated with 

increased odds of contraceptive use among large, nationally representative secondary 

datasets.17,20,21 Ryan et al prospectively examined sex differences in SRH knowledge and 

method use among adolescents (N=750).39 Results found significant interactions between 

sex and SRH knowledge. Sex-stratified results found objective contraceptive knowledge 

associated with greater odds of ever using contraception for females (OR=1.74), but not 

for males (OR=0.94).20 However, greater perceived condom knowledge did have an 

effect on increased contraceptive consistency among males (OR=2.01), but no effect 

among females (OR=0.67) [no CI noted].20 Frost et al and Rocca and Harper examined 

this association cross-sectionally.21 Frost et al, among male and female YAs at high risk 

for UP (N=1,800), found increased contraceptive knowledge associated with greater odds 

of being a highly effective method user among females (OR=1.8) and having a female 

partner who was a highly effective method user among males (OR=1.11) [no CI noted].21 

Rocca and Harper, among a female-only YA sample (N=1,204), found increased 

knowledge of effective contraceptive methods associated with greater odds of effective 

method use (aOR=3.9; 95% CI: 2.08-7.15).17 These three studies show that increased, 

objective SRH knowledge is associated with increased contraceptive use, and that 

differences in this association may be due to sex and race.17,20,21 Sex differences in the 

association between sexual infection knowledge and having an STD/I have also been 
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identified.23 Kershaw et al found significant interactions between sex and partner’s sexual 

infection knowledge, among a longitudinal clinic-based sample of pregnant YA couples 

(N=296).23 Stratified analyses indicated that low partner sexual infection knowledge was 

associated with increased likelihood of having an positive STD/I in the next six months 

(β = -0.060, SE=0.022) among females, but no association was found among males.23  

 

Craig et al examined race and ethnicity differences in contraceptive awareness, 

perceived knowledge, and objective knowledge among a nationally representative sample 

of female YAs (N=897).74 Adjusted multivariable results identified that Black females 

were less aware of the vaginal ring method (aOR=0.33; 95% CI: 0.13-0.85), while 

Latinas were less aware of IUD (aOR=0.29: 95% CI: 0.15-0.60), vaginal ring (aOR=0.18; 

95% CI: 0.07-0.46), patch (aOR=0.28; 95% CI: 0.10-0.79) methods, compared to white 

females.74 Differences in perceived knowledge by race were also identified: Black 

females more likely to report knowing a lot/everything about Depo/injectable shot 

(aOR=2.15; 95% CI: 1.03-4.49) and less likely to report knowing a lot/everything about 

birth control pills/use (aOR=0.44; 95% CI: 0.26-0.73), than white females.74 Latinas were 

also less likely to report know knowing a lot/everything about birth control pills 

(aOR=0.29; 95% CI: 0.17-0.50) and condoms (aOR=0.25; 95% CI: 0.14-0.45) than white 

YAs.74 No differences in objective contraceptive knowledge by race and/or ethnicity 

were found.74 This study further supports that race differences in knowledge may be 

present, but significant findings were only found among perceived contraceptive 

knowledge and contraceptive awareness. Further, findings did not consider how 

knowledge and race may be associated with actual contraceptive behaviors.  
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Two studies examined the association between receipt of sex education, 

contraceptive use, and SRH outcomes.24,25 Jaramillo et al utilized data from the NSFG to 

examine sexual education history and contraception use among male YAs (N=539).24 

Adjusted multivariable models revealed that increased number of reported sex education 

topics ever being exposed to (aOR=1.47; 95% CI: 1.16-1.86), ever having instruction 

about birth control methods (aOR=3.01; 95% CI: 1.32-6.87), and being taught how to say 

no to sex (aOR=3.39; 95% CI: 1.33-8.64) were associated with increased odds of dual 

method use, versus no method.24 Another study (N=1,878) found that reported perceived 

helpfulness of past sexual education (β = 0.08, SE=0.03) and exposure to peer negotiation 

strategies (β = 0.1, SE=0.05) were associated with more consistent condom use with a 

causal sex partner in the past year, among a university-based sample.25 Two additional 

studies, using a large secondary dataset, found minority YAs more likely to report having 

SRH discussions with their parents.33,34 Specifically, in one study minority males were 

more likely to report ever having parent discussions about sex (OverallN=4,104; 

aOR=0.70; 95% CI: 0.51-0.96), compared to white YA males.34 In another study, 

minority females were more likely to report ever discussing STD/Is with their parents 

(OverallN=1,768; aOR=1.87; 95% CI: 1.17-2.99), than white females.33  

 

Two qualitative studies explored SRH topic awareness through focus groups.31,32 

Finding revealed knowledge of non-condom contraceptive methods was limited among a 

sample of YA African-American males (“I heard about one where you put it under a 

layer of skin in your arm. It’s called.. NuvaRing”).32 In another study, among female 
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YAs age 18-30, themes surrounding low awareness and misperceptions of LARC 

methods, and how they work, emerged, while many YAs also expressed the desire for 

more information on LARC options.31  

 

Lastly, three studies identified that YAs, among clinic-based samples, have low 

SRH knowledge and awareness, but measured knowledge on an unvalidated instrument 

or used measures of knowledge awareness as objective knowledge.22,28,97 Four other 

studies identified that female YA college students have greater SRH knowledge than 

males counterparts26,27,29,30, but only three measured objective knowledge using validated 

instruments.26,27,30 Overall, these seven studies are methodologically limited.22,26–30,97  

 

SRH Attitudes  

Thirteen studies examined YA SRH attitudes.17,18,40,41,75,20,27,30,35–39 Four studies 

examined the association between SRH attitudes, contraceptive use, and SRH outcomes, 

using large, nationally representative, secondary datasets.20,35,36,39 Garfield et al, in a 

sample of YA fathers (N=3,425), prospectively examined how SRH attitudes predict YA 

fatherhood.39 Controlling for demographic variables, more positive pregnancy attitudes 

(aOR=1.20; 95% CI: 1.10-1.30) significantly increased the odds of becoming a non-

resident father (e.g. living in same home as child).39 Kornides et al (N=660) also 

examined pregnancy attitudes, but among a cross-sectional sample of male and female 

YAs. Unadjusted results indicated that YAs who believed avoiding pregnancy was not 

very important had a higher pregnancy likelihood (OR=5.21; 95% CI: 2.80-9.69) than 

those who believed it was very important to avoid pregnancy.35 Further, YAs who 
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believed it was not very important to prevent pregnancy were more likely to have 

unprotected sex in the next three months (OR=1.77; 95% CI: 1.04-3.01) and report being 

unsatisfied with current contraceptive method (OR=3.0; 95% CI: 1.52-5.94).35 The 

previously described longitudinal study by Ryan et al also found sex differences in 

pregnancy attitudes and contraceptive use.20 Significant interactions between sex and 

pregnancy attitudes were noted, and stratified analysis identified more negative 

pregnancy attitudes associated with greater odds of ever using contraceptive (OR=1.34) 

and consistent contraceptive use (OR=1.42) among females, but neither association was 

significant among males [no CI noted].20 Higgins and Wang (N=774) also identified that 

female YAs reporting they would be pleased about a pregnancy were more likely to have 

used the withdrawal method (aOR=2.57; 95% CI: 1.38-4.79), after adjusting for 

demographic factors.36 Feeling that condoms diminish sexual pleasure was also 

associated with using the withdrawal method for both males (aOR=2.54; 95% CI: 1.31-

4.93) and females (aOR=2.50; 95% CI: 1.28-4.88).36 These studies identify that more 

positive pregnancy attitudes are associated with no method or less effective method use 

and UP, and that differences in this association may be due to sex.20,35,36,39 Additionally, 

another study also examined condom attitudes, but in a SRH intervention for female 

college students (N=488).41 Findings identified that increased, condom attitudes post-

SRH intervention significantly predicted condom use at 3-month follow up among the 

intervention group (β = 0.41).41  

 

Perceived SRH severity and risk have also been found associated with 

contraceptive use and SRH outcomes in cross-sectional study designs.37,38 James-
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Hawkins et al found greater perceived pregnancy severity associated with increased odds 

of using contraception (aOR=1.44), after controlling for marital status and parity among a 

sexually active sample of females in Colorado (N=824) [no CI noted].37 El Bcheraoui et 

al also examined perceived sexual infection risk, but among a sample of black HBCU 

college students (N=824).38 Adjusted multivariable results found greater self-perceived 

risk for sexual infection associated with condom non-use (aOR=0.5; 95% CI: 0.30-

0.70).38 Perceived contraceptive responsibility has also been found associated with 

contraceptive use.40 Specifically, Gilliam et al found greater perceived contraceptive 

responsibility associated with increased perception of dual method use importance 

(aOR=1.58; 95% CI 1.05-2.38), but among a sample of male African-American high 

school students (N=348). 40 

 

Three additional studies examined race and ethnicity differences in SRH 

attitudes.17,18,75 Lau et al (N=975), among a sample of sexually active females age 15-19 

year, found that Latinas (aOR=3.1; 95% CI: 1.90-5.10) and Blacks (aOR=1.9; 95% CI: 

1.03-3.40) had increased odds of positive pregnancy attitudes compared to whites.18 

Rocca and Harper (N=602) also found that YA Latinas had more favorable attitudes 

toward pregnancy (aOR=2.5; 95% CI: 1.31-4.65) and were more fatalistic about the 

timing of pregnancy (aOR=2.3; 95% CI: 1.21-4.21), than whites.17 Borrerro et al (N=903) 

examined race, ethnicity, and SRH attitudes among YA males. Results identified that 

Hispanic YA males were more likely than white YA males to believe pregnancy needed 

to be planned (aOR=2.66).75 Black YA males were also less likely to view condoms as a 

hassle (aOR=0.46) compared to white YA males [no CI noted].75 All three studies 
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conducted cross-sectional, multivariable analyses using nationally representative data, but 

did not examine the associations between race/ethnicity, attitudes, and actual 

contraceptive use.  

 

Other research had identified sex differences in attitudes among college-age 

samples.27,30 Findings denote that females have more positive attitudes about 

contraception than males,27,30 while males have more permissive sex attitudes27 and more 

negative STD/I attitudes30 than females. However, these studies are methodologically 

limited (e.g. unadjusted analyses only).  

 

Relationship Correlates and Dynamics  

Fifteen studies examined relationship correlates and dynamics among YAs.12,15,49–

53,121,23,42–48 Two studies examined the association between number of sexual partners and 

contraceptive use among nationally representative female samples.15,42 Steiner et al found 

that among high school age contraceptive users (N=619), LARC users were more likely 

than SARC users to have two or more sexual partners (aPR=2.58; 95% CI: 1.17-5.67).15 

Thompson et al, among a sample of college students (N=1,658), identified that dual users 

were less likely to have only one sexual partner, compared to LARC-only users 

(aPR=0.66; 95% CI: 0.54–0.81).42  

 

Four studies examined the association between partnership-specific attributes and 

contraceptive use and SRH outcomes.12,43,44,51 Two studies by Harvey et al prospectively 

examined partner-specific attributes.12,43 The first examined condom use among a clinic-
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based sample of YA romantic dyads ages 18-30 (N=684).43 Multivariable findings 

identified that shorter relationship duration (β = -0.13) and less relationship commitment 

(β = -0.22) was associated with a higher likelihood of condom use for disease or dual 

prevention, compared to pregnancy prevention alone [no CI provided].43 The second 

study, also using YA romantic partner dyads (N=470), noted that SARC or LARC users 

were more likely to report greater perceived partner exclusivity (aOR=1.61; 95% CI: 

1.28-2.01) and greater relationship commitment (aOR=1.24; 95% CI: 1.06-1.43) than 

condom users.12 Further, sex interactions were also found between commitment and 

contraceptive use, in that females reporting greater partner commitment were more likely 

to use SARC or LARC methods compared to dual methods (aOR=1.41; 95% CI: 1.07-

1.85).12 No significant association was found for males (aOR=0.97; 95% CI: 0.79, 

1.19).12 A third study also examined commitment prospectively, but among a national 

sample of YAs ages 18-26 (N=3,485). Adjusted multivariable findings identified that 

individuals in a longer-term relationship with low intimacy were less likely to use 

effective hormonal (aRR=0.6) or dual methods (aRR=0.7), versus no method [no CI 

noted].44 Interaction analyses found no differences by sex. Qualitative findings by 

Longmire et al agree with these quantitative findings.51 Specifically, constructs derived 

from open ended response questions among a sample of black females age 18-29 

(N=127) noted that as a relationship progresses there is a transition from protected to 

unprotected sex, driven by perceived exclusivity and elements of partner trust.51  

 

Two prospective studies examined partner correlates in the context of sexual risk 

infection.45,46 Matson et al (N=285) found that among an urban clinic sample of minority 
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YAs ages 14-19 years old, increased partner intimacy was prospectively associated with 

decreased STD/I risk perceptions (aOR=0.67; 95% CI: 0.60-0.76) after adjusting for 

perceptions of partner concurrency.45 Results also indicated that STD/I risk perceptions 

were no longer associated with condom use (aOR=1.17; 95% CI: 0.71-1.94), after 

adjusting for intimacy.45 A second study by Matson et al (N=4,969) identified that among 

a similar urban female clinic sample, decreased feelings of partner trust were associated 

with increased risk of STD/I incidence at follow-up (RR=1.45; 95% CI: 1.18-1.78).46  

 

Two studies examined the association between relationship function and condom 

use among clinic-based samples.23,121 One study found sex interactions in the association 

between perceived relationship function and condom use, among a prospective sample of 

pregnant YA couples (N=296).23 Results identified that increased perceived relationship 

functioning was associated with decreased condom use among males (β = -0.237, 

SE=0.09), but increased condom use among females (β = 0.240, SE=0.09).23 The other 

found similar sex interactions, but among teens.121 Results identified that increased 

relationship quality was associated with decreased odds of consistent condom use among 

males (OR=0.86; 95% CI: 0.78-0.94), but no association was present among females 

(OR=0.98; 95% CI: 0.92-1.05).121  

 

Five studies examined partner type/classification and contraceptive use.48–50,52,53 

Bastow et al, among a prospective cohort of female YAs, examined condom use among 

LARC and SARC method initiators (N=1,048). Adjusted multivariable findings 

identified that SARC initiation (aOR=2.08; 95% CI: 1.35-3.22) and reports of a new 
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sexual partner (aOR=3.29; 95% CI: 2.10-2.16) were associated with condom use, 

compared to LARC users.48 In another study, Crosby et al (N=551) identified that both 

males (OR=1.63; 95% CI: 1.16-2.29) and females (OR=2.77; 95% CI: 2.00-3.84) had 

increased odds of condom use with a new partner.49 But, males were more likely to 

choose condom use for pregnancy prevention in new relationships (OR=4.0; 95% CI: 

1.83-8.74) while females were more likely to choose condom use for STD/I prevention 

(OR=2.52; 95% CI: 1.76-3.64).49 Other research has identified that being in a “steady” 

partnership was negatively associated with hormonal contraceptive consistency 

(aPR=0.37) among a clinic sample of female teens and YAs (N=253).50 Another study 

also noted this association, finding that likelihood of dual method use increased when a 

sex partner was classified as a friend (OR=2.47; 95% CI: 1.00-6.11) or ex-boyfriend 

(OR=2.8; 95% CI: 1.2-6.6), compared to a current romantic partner, among female 

college students (N=296).53 One further study, among YA females ages 15-24 (N=1,194), 

found that YAs who believed their main partner viewed condoms as very important had 

greater odds of dual method use, regardless of their individual perceived STD/I risk or 

condom attitudes (aOR=2.89; 95% CI: 1.47-5.7).52  

 

Self-Efficacy  

Six studies examined the association between contraceptive self-efficacy, 

contraceptive use, and SRH-related outcomes and correlates.20,39,54–57 Increased 

contraceptive self-efficacy has been found associated with: decreased odds of YA 

fatherhood (OR=0.56; 95% CI: 0.36-.087) among a national sample of YA males 

(N=3,425),39 increased odds of consistent contraceptive use (OR=1.62) among a 
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longitudinal sample of female adolescents (N=750) [no CI noted]20, and increased safe 

sex behaviors (β = 0.58) among college students (N=180), in multivariable analyses.54  

 

Three studies examined self-efficacy among minority females.55–57 One study 

utilized SEM (N=364), and identified that higher contraceptive self-efficacy (β = 0.78) 

significantly predicted stronger intentions to use contraceptive, among urban Latinas.57 

Further, among a sample of predominantly Latina YAs (N=234), those reporting greater 

self-efficacy were more likely to report feeling comfortable talking to their partner about 

contraceptives (71%, p<0.05) (no male comparison group presented).55 Similar findings 

were also identified among female college students (N=3,278), in that Latinas were found 

to have less self-efficacy in abstaining from sex without a condom (90.5%, p<0.02), but 

greater confidence in explaining to their partner how to use a condom (97.4%, p<0.05) 

than non-Hispanic females (91.5%, 96.6%, respectively).56 However, these two studies 

lack methodological rigor.55,56 

 

Stigma and Social Norms  

Four studies examined stigma and social norms related to contraceptive use and 

SRH correlates among YAs.58–60,122 Rice et al examined the association of UP stigma and 

contraceptive use among a cross-sectional sample of female YAs from university-based 

health clinics in Alabama (N=390).58 Results from adjusted multivariable analyses found 

that anticipated disapproval of UP was associated with increased odds of contraceptive 

use (aOR=1.54; 95% CI: 1.03-2.30), while endorsing negative UP stigma was associated 

with decreased odds of dual method use (aOR=0.71; 95% CI: 0.51-1.00).58 Another study 
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found increased STD/I stigma associated with decreased odds of ever being tested for 

STD/Is, among both males (aOR=0.54) and females (aOR=0.48) [no CI noted] in a cross-

sectional household sample (N=594).122 Further, increased perceived stigma and shame 

about sex has been prospectively associated with decreased likelihood of sexual initiation 

among white adolescents (aOR=0.56), compared to black adolescents [no CI noted] 

among a nationally representative sample (N=6,652).77 In regard to social norms, Mizuno 

et al found significant sex interactions in the association between social norms and 

condom use (N=348).60 Specifically, perceived normative behavior had a greater effect 

on female attitudes (β = 0.86, SE=0.23), while perceived normative pressure had a greater 

effect on male attitudes (β = 0.11, SE=0.03), among teens and YAs living in three large 

US cities.60 

 

Motives  

Three studies examined motives for contraceptive use.51,65,81 Both Lemoine et al 

(N=20) and Longmire et al (N=127) qualitatively identified that condom use is viewed as 

means of “extra pregnancy prevention”, compared to STD/I prevention, among female 

clinic and college-based samples, respectively.51,81 Other research by Bracken et al 

(N=502) has identified that college LARC users were less likely to report STD/I 

prevention as an important deciding factor for choosing a contraceptive method 

(χ2=26.27).65 However, this study did not investigate multivariable analyses.  
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Barriers  

Eight studies examined barriers for contraceptive use.20,22,37,61–65 One study of 

sexually active YAs (N=824) found greater contraceptive barriers associated with 

decreased odds of any contraceptive use (OR=0.77) [no CI noted].37 Another study 

(N=128) found that as perceived barriers to using a LARC increased, odds of LARC used 

decreased (OR=0.66; 95% CI: 0.47-0.89) among a clinic sample of females.61 Another 

study of male and female adolescents (N=750) prospectively found increased perceived 

ease of contraceptive access associated with increased odds of ever using (OR=1.22) and 

consistently using (OR=1.21) contraceptive.20 Similar findings were found in a cross-

sectional study of teen mothers (N=9,779).64 Specifically, multivariable analysis 

indicated that mothers who considered their pregnancy to be unintended were more likely 

to report prior difficulties in obtaining contraception (RR=3.05; 95% CI: 1.48-6.31), 

compared to those with an intended pregnancy.64 Additionally, a cross-sectional study by 

Bersamin et al examined knowledge barriers among a diverse sample of college students 

(N=138). Results indicated that greater family planning self-efficacy was associated with 

higher knowledge of SRH care service access points (β = 0.41).63 Additional identified 

barriers include: contraceptive side-effects62 and fear of related medical procedures65, 

lack of transportation22, and payment/financial concerns.22  

 

Depressive symptoms, self-esteem, and stress  

Four studies examined the association between depressive symptoms, self-esteem, 

stress, contraceptive use, and SRH outcomes.66–69 Three prospective cohort studies 

examined depressive symptoms, contraceptive use, and SRH outcomes.66–68 Two studies 
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by Stidham-Hall et al examined the relationships between baseline depression and stress 

symptoms, contraceptive consistency, and UP, among female YAs.66 In one study 

(N=689), adjusted multivariable models identified that individuals with baseline 

depressive (aOR=0.53; 95% CI: 0.31–0.91) and stress symptoms (aOR= 0.31; 95% CI: 

0.18–0.52) had reduced odds of contraceptive consistency each week of follow-up, versus 

those without symptoms.66 In the second study by Stidham-Hall (N=992), adjusted 

proportional hazard models indicated that risk of pregnancy was 1.6 times greater among 

females with stress symptoms, compared to those without stress (aRR=1.6; 95% CI: 1.10-

2.70). Additionally, pregnancy risk was 2.1 times higher among respondents with co-

occurring stress and depression symptoms (aRR=2.1; 95% CI: 1.10-3.80) compared to 

those without any symptoms.67 Another prospective cohort study (N=522) also identified 

that individuals with increased stress at baseline were associated increased likelihood of 

pregnancy (aOR=2.0; 95% CI: 1.30-1.90) and contraceptive non-use (aOR=1.5; 95% CI: 

1.00-2.20), as well as having non-monogamous sex partners (aOR=1.7; 95% CI: 1.20-

2.40) at six month follow-up [sample of sexually active black female adolescents, ages 14 

to 18].68 Further, Nelson et al also examined depressive how symptoms, and self-esteem, 

were association with contraceptive consistency among a cross-sectional sample 

(N=276).69 Among urban females ages 18 to 30, inconsistent contraception users reported 

higher levels of depressive symptoms and lower levels of self-esteem than consistent 

users, but this association was not found significant in multivariable analysis after 

adjusting for socioeconomic status.69  
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Health Behavior Frameworks for SRH 

Health behavior frameworks can be used to conceptualize complex and 

multifaceted correlates of health behavior. Health behavior frameworks provided a 

conceptual understanding of behavior and allows for theory-guided research to be 

conducted. In this section an overview of common health behavior frameworks will be 

provided. Specifically described are: Health Belief Model (HBM), Theory of Planned 

Behavior (TPB), Social Cognitive Theory (SCT), and The Theory of Triadic Influence 

(TTI). 

 

Health Belief Model 

HBM is one of the most widely used frameworks for explaining change and 

maintenance of health-related behaviors.123 HBM consists of six constructs that predict 

why individuals take health-related action: perceived susceptibility, perceived severity, 

perceived benefits, perceived barriers, cues to action, and self-efficacy.123  

 

Five studies applied HBM constructs to contraceptive use and SRH outcomes 

among YAs.55,57,61,88,124 Two studies utilized a cross-sectional design to examine HBM 

constructs associated with contraceptive intention.61,88 Roderique-Davis et al examined 

the association between HBM constructs and LARC use intentions among a clinic sample 

of females ages 16 to 45 (N=128).61 Stepwise logistic regression models found subjective 

norms (β = 0.28), perceived benefits (β = 0.80), health motivation (β = -0.13), and cues to 

action (β = 0.12) significantly associated with intention to use LARC methods.61 King et 

al also utilized HBM framework to examine intention to use a new, male-specific LARC 
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method (N=146).88 Hierarchical multiple regression analysis revealed that self-efficacy 

(t(78)=2.46), perceived benefits (t(78)=3.25), and perceived barriers (t(78)=2.51) were 

significant predictors of intention, while perceived benefits (t(79)=4.07) was the only 

significant predictor of attitudes among a sample of males ages 18-48.88 Carvagal et al 

also used a cross-sectional design, but applied SEM to test the associations of depression 

and HBM constructs [contraceptive self-efficacy, motivations, intentions, and use] among 

a sample of urban Latinas ages 15-45 (N=364).57 Among pregnant Latinas, depression 

was associated with negative contraceptive motivations (β = 0.16), while contraceptive 

motivations were associated with decreased contraceptive intentions (β = -0.22).57 

Among non-pregnant Latinas, contraceptive self-efficacy was associated with 

contraceptive intentions (β = 0.78) and contraceptive intentions were positively 

associated with contraceptive use (β = 0.40).57  

 

Additionally, one prospective cohort study examined the association between 

perceived UP susceptibility, contraceptive use, and SRH outcomes (N=1,155).124 

However, multivariable models identified that perceived susceptibility did not have any 

impact on using contraceptive method use (birth control pills: OR=0.94; 95% CI: 0.79–

1.11; dual method use: OR=1.17; 95% CI: 0.92–1.48), or on subsequent pregnancy 

(hazard ratio=1.08; 95% CI: 0.77–1.49) at 12 month follow up.124  

 

Lastly, Shakibnia et al applied HBM framework to a mixed-methods study to 

examine self-efficacy and perceived barriers of LARC use among adolescent LARC 

users (N=30). Findings from this study were to inform content development for a new 
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mobile app to promote contraceptive use.55 Partner communication about contraceptive 

use emerged as a barrier to actual use in qualitative analysis, while quantitative findings 

(descriptive statistics) revealed participants with high self-efficacy were more likely to 

report feeling comfortable talking to a new sexual partner about LARCs versus those 

with low self-efficacy (71% vs 23%; p<0.05).55  

 

Theory of Planned Behavior 

TPB framework is used to understand the relationship between attitudes toward a 

behavior, intention of the behavior, and actual performance of the behavior.125 Constructs 

of TPB include: attitudes, behavioral intention, subjective norms, social norms, perceived 

power, and perceived behavioral control.125 Five studies applied TPB constructs to 

contraceptive use and SRH outcomes among YAs.41,52,89,90,92 One study used TPB 

framework in a motivational intervention for condom use among female college students 

(N=422).41 Moderated mediation analyses indicated that participants who thought 

condoms were more pleasurable immediately following the intervention were more likely 

to have stronger condom intentions (β = 0.35, SE=0.06) and greater percent of condom 

use at follow-up (β = 0.03, SE=0.01).41 Two prospective studies assessed TPB constructs 

to examine contraceptive use.52,89 Goldstein et al assessed TPB based correlates of dual 

method use among a clinic cohort of YA SARC method initiators (N=1,194).52 Adjusted 

multivariable findings identified that females who believed that their main partner 

thought using condoms was very important, regardless of their own beliefs, had greater 

odds of dual method use at 12 month follow up (aOR=2.89; 95% CI: 1.47-5.71).52 Cohen 

et al also utilized elements of TPB, to determine factors associated with prospective 
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contraceptive method choice and initiation among a clinic-based cohort of female YAs 

(N=1,048).89 Adjusted regression models found that high pre-visit personal acceptability 

of IUD and implant methods significantly predicted IUD initiation (aOR=31.78; 95% CI: 

12.98-77.81) and implant initiation (aOR=46.36; 95% CI: 22.83-94.17) versus SARC 

method initiation, respectively.89  

 

Two other studies examined TPB constructs associated with contraceptive use 

among older samples of females.90,92 Hanson et al found that perceived behavior control 

(aOR=1.67; 95% CI: 1.06-2.64) and intention (aOR=1.30; 95% CI: 1.30-2.09) were 

significantly associated with contraceptive use among a hospital-based sample of non-

pregnant females ages 18-44.92 Potard et al also utilized an older sample of females (ages 

18-30), but tested a modified version of TPB for condom use using SEM.90 Final SEM 

model fit the data well (χ2=26.92, df=15; χ2/df=1.79; CFI=0.99, and RMSEA=0.05). The 

model indicated condom attitudes (β = 0.21), subjective norms (β = 0.28), and PCB (β = 

0.34) were significantly associated with condom use intentions.90  

 

Social Cognitive Theory 

SCT provides a theoretical framework for understanding why and how people 

change their health behaviors, and the social and physical environments that influence 

them.126 There are six constructs of SCT: reciprocal determinism, behavioral capability, 

observational learning, reinforcement, expectations, and self-efficacy.126 
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Four studies applied SCT constructs to contraceptive use and general safe sex 

behaviors among YAs.54,91,93,94 Two studies conducted cross-sectional investigations, but 

applied different analytic approaches (e.g. predictive model building and SEM).54,91 

Kanekar et al used SCT as a framework to predict safe sex behaviors among college 

students (N=180, mid-sized northeastern university). Unadjusted multivariable findings 

indicated situational perceptions (β = -0.13, SE=0.05), self-control (β = 0.17, SE=0.08), 

and self-efficacy (β = 0.55, SE=0.09) towards safe sex were significantly associated with 

self-reported safe sex behaviors. Espada et al tested the ability of SCT constructs in 

predicting condom use frequency using SEM, among adolescents ages 13-18 in Spain 

(N=410).91 The final model identified the latent variable of cognitive factors (consisting 

of condom knowledge and self-efficacy) significantly predicted condom use frequency (β 

= 0.66, p<0.01).91  

 

Two studies utilized SCT as a framework for developing an intervention and a 

qualitative interview guide, respectively. Garbers et al applied SCT framework to 

develop an IUD and pregnancy prevention video intervention that incorporated 

observational learning and behavioral modelling as means to engage viewers.94 Amico et 

al utilized SCT when developing an interview guide for semi-structured interviews with 

women who considered or were considering early IUD removal.93 Qualitative themes 

from semi-structured interviews related to provider influence of IUD use emerged, and it 

was identified that patients with providers who reassured them that it was their choice to 

continue or discontinue IUD use frequently expressed greater provider and clinical visit 

satisfaction and experiences.93 
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Theory of Triadic Influence 

TTI is a comprehensive theory used to examine multiple determinants of 

behaviors, and the complex interactions and linkages between causal determinants as they 

influence behavior.103 TTI provides a detailed ecological perspective in which variables 

are arranged in three streams of influence: intrapersonal, interpersonal social, and 

cultural-environmental.103 Variables in these three streams can interact with each other, 

and provide direct, proximal effects on the health behavior, or more distal, and ultimate 

effects mediated through other variables.103 Ultimate variables are furthest from the 

behavior, while proximal variables are situated closest to the behavior, and have the most 

direct influence on the behavior.103 All three streams influence behavioral intention, 

which directly influences the behavioral action.103 Intrapersonal variables contribute to 

individual self-efficacy regarding the behavior, interpersonal social variables contribute 

to social normative beliefs about the behavior, and cultural-environmental variables 

contribute to attitudes toward the behavior.103  

 

To date, two studies have utilized TTI framework to examine YA contraceptive 

use and SRH outcomes.50,100 Sieving et al applied TTI framework to prospectively 

examine the relationships between contraceptive-related cognitions and dual method use 

among a large nationally representative dataset of adolescents (N=1,123).100 Path analysis 

findings indicated that among younger female adolescents (grades 7-9), greater perceived 

benefits of sex were associated with lower contraceptive use (β = -0.27). Among older 

adolescents (grades 10-12), greater perceived STD/HIV risk was associated with lower 
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contraceptive use levels (β = -0.10). Johnson et al also utilized TTI, but applied a cross-

sectional design to examine the association between partner communication, relationship 

status, and contraceptive consistency among a clinic sample of female teens and YAs 

(N=253).50 Adjusted multivariable findings indicated contraceptive-specific 

communication (aRR=1.43) was positively associated consistent hormonal contraceptive 

use, while being in a steady partnership (aRR=0.37) was negatively associated with 

consistent hormonal contraceptive use [no CI noted].50 Results also noted interaction 

effects between relationship status and communication, in that the association of 

contraceptive communication on consistent hormonal method use was greater among 

those in a “steady” versus “casual” relationship.50 However, stratified results were not 

presented.50  

 

Current Research Gaps  

This research will address three knowledge gaps in: SRH knowledge, relationship 

correlates and dynamics, and health behavior framework applications for SRH. It is also 

important to note that additional knowledge gaps in YA SRH research methodology are 

present. Addressing these gaps is beyond the scope of this work and will not be included 

in this research but will be described below.  

 

Gaps in YA SRH Knowledge  

Existing research gaps identify a need to assess current associations between 

objective contraceptive and STD/I knowledge, and contraceptive behavior, among high-
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risk YA subgroups.17,25–27,29,37,127 SRH knowledge has consistently been identified as a 

correlate of contraceptive use behavior.20,23,25,40,49 However, many studies that have 

examined actual SRH knowledge have done so are poorly designed, lack statistical rigor, 

and/or have used unvalidated measures/instruments, utilized measures of perceived 

knowledge and awareness, and receipt of sex education as evidence of SRH 

knowledge.22,24,25,28–30,33,34 Prior research has found actual SRH knowledge, measured 

using validated instruments, associated with contraceptive use among nationally 

representative samples,17,21,74,75 but the data utilized in these studies are almost a decade 

old and were collected before the Affordable Care Act’s expanded coverage of 

contraceptives and SRH resources.76 Further, additional research has indicated that SRH 

knowledge and behaviors differ by sex and race.17,20,21,23 Well-designed studies 

examining the association between objective SRH knowledge and contraceptive use have 

largely focused on white, and female populations, leaving this association among men 

and racial minorities less understood.19,22,24,33,79,80  

 

Thus, there is a need to examine how sex and race moderate the association 

between SRH knowledge and attitudes and contraceptive method use. Characterizing 

how this association is affected by sex and race could inform development of innovative 

and relevant subgroup-specific messaging campaigns designed to increase knowledge, 

dispel SRH myths, and promote contraceptive use. Ultimately, this can lead to increased 

and consistent uptake of highly of effective and dual methods, which can lead to 

decreased UP and STD/I incidence among YAs. 
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Gaps in Relationship Correlates and Dynamics 

Current research has identified that contraceptive use behaviors and SRH attitudes 

are associated with partnership trust,46 commitment,43 intimacy,44,45 relationship 

duration,43 exclusivity,12 and partner type.48–50,52,53 However, YAs may have multiple, 

concurrent partners43 and/or feel committed to a partner without monogomy,43 but fail to 

characterize their sexual relationship using distinct classifications or labels (e.g., 

romantic, hookup, one-night stand).50,81,82 Therefore, there is a need to continue 

investigating how contraceptive use behaviors are associated with partner trust and 

commitment12,83 among male and female YAs populations.23,49 Future work also needs to 

utilize more inclusive definitions of relationship status,15,42,70,81,83,84 categorize 

relationships by experiences and feelings versus labels or duration,12,43 and include 

measures of perceived stability, exclusivity, intimacy, and love,12,49,58 as well as cognitive 

factors (e.g. depressive symptoms, self-esteem, and stress)23 when examining this 

association.  

 

The goal of this work is to determine the YA interrelationship and psychosocial 

factors associated with contraceptive use. By filling these gaps, we can generate a greater 

understanding of the spectrum of relationship, and cognitive constructs associated with 

contraceptive use. These findings can be used by clinicians, to incorporate relationship-

specific information into current conversations about family planning, contraceptive use, 

SRH risk, and general well-being; and public health professionals to develop novel 

messaging and programing to improve YA contraceptive use and promote healthy 

relationships. Ultimately, this can lead to more consistent YA contraceptive use, dual 
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method use, decreased UP and STD/I incidence, and increased safe and healthy 

relationships and sexual explorations across the lifespan. 

 

Gaps in Health Behavior Framework Application for SRH  

Gaps in research using integrative psychosocial theories persist.12,23,43,54,85,91,101,102 

Previous research has established that intrapersonal,16–20,23,54,57,96 interpersonal,42,56,58,81,97 

and cultural-environmental factors20,37,56,59,98–100 inform contraceptive use behavior. Much 

of this work has utilized HBM,55,57,61,88,124 TPB,41,52,89,90,92,128 or SCT,54,91,93,94 but these 

theoretical applications are limited in scope.85 HBM frameworks do not capture how 

behavior is influenced by personal attitudes, beliefs, social norms, interpersonal 

influences, and environmental factors.88,129 TPB frameworks have more utility than 

HBM, but does not consider constructs of fear and threat, environmental, or economic 

factors that can influence behavioral intention.130 SCT considers factors across many 

ecological levels, but does not examine emotion and motivation, making it unclear the 

effect personal, behavioral, and environmental factors have on one another.131 Few 

studies have used TTI, a framework that allows for multiple levels of influence to be 

examined simultaneously, for YA contraceptive and SRH-related outcomes.50,100 

 

The goal of this work is to use TTI, an integrative psychosocial framework, to 

model the psychosocial constructs associated with dual contraceptive use. By using TTI 

we will be able to determine the direct and indirect effects of cultural-environmental, 

interpersonal, and intrapersonal factors of dual contraceptive use. Findings will allow 

high-risk YA subgroups for non-dual method users and SRH outcomes to be identified, 
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and lead to tailored public health interventions and promotional events focused on 

increasing dual use and ultimately decreasing the UP and STD/I burden. 

 

Gaps in YA SRH Research Methodology  

Additional research gaps have identified a need for YA SRH studies using 

longitudinal methods24,35,133,134,37,45,57,61,82,92,100,132 and qualitative methods.16,42,44,51,55,63 

However, these gaps will not be addressed in this research due to financial and time-

related constraints. Addressing the current knowledge gaps in SRH knowledge, 

interpersonal correlates, and theoretical applications of contraceptive use discussed above 

will provide a holistic view of YA SRH-risk, of which can be applied to address other 

gaps in methodology in future proposals.  

  

Longitudinal studies are needed to conceptualize the temporal associations 

between contraceptive and SRH knowledge and attitudes with actual UP and STD/I 

outcomes over time,24,35,37,132 predictors of contraceptive consistency and dual method 

use over time,57,61,92,100,133 and changes in partner emotion and feelings, partner 

concurrency, intimacy, and contraceptive use across relationships.45,82,134 Further, 

qualitative investigations are needed to capture information missing from quantitative 

studies, such as: driving motivations, attitudes, and fears related to dual method use,16,42 

SRH risk perceptions,16 barriers and influencing factors for accessing SRH resources,63 

and contraceptive intentions within different relationships.44,51,55 By filling these gaps we 

will be able to expand current knowledge and obtain a more in-depth understanding of 

SRH correlates and their implications across time.  
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Theory of Triadic Influence for Sexual Reproductive Health Research  

Since YAs combine a number of constructs when making decisions about 

contraceptive method choice and application, TTI is a well-suited framework for SRH 

research.48,100 TTI is a unifying framework that organizes many constructs from across 

multiple theories, and allows for cultural-environmental, interpersonal, and individual 

correlates of contraceptive behavior to be considered at once.37,48,98,103 Therefore, this 

research will use TTI as the guiding theoretical framework. The variables relevant to this 

study are described by TTI stream below and in Figure 1.  

 

Cultural-Environmental variables include: STD/I knowledge and condom attitudes.  

Interpersonal variables include: partner trust and commitment. 

Intrapersonal variables include: race, sex, age, self-esteem, and self-efficacy to use a 

condom.  

Proximal Intermediate Precursor variable: dual method use intention. 
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Ultimate Intrapersonal 

 

Proximal Interpersonal 

Partner Trust  

 

Proximal Cultural-Environmental 

Condom Attitudes  

Proximal Interpersonal 

Partner Commitment  

 

Proximal Intermediate Precursor 

Dual Method Use Intention 

Distal Intrapersonal 

Self-Esteem 

Proximal Intrapersonal 

Condom Self-Efficacy 

Distal Cultural-Environmental 

STD/I Knowledge 

Figure 1. The Theory of Triadic Influence in relation to YA dual contraceptive method use. 
Note: This is a simplified figure. Only hypothesized paths for this study are shown.  
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CHAPTER 2 

DATA SOURCE 

 

All data for the research aims were collected from a web-based, self-administered 

SRH questionnaire. This questionnaire measured contraceptive use as well as correlates 

of contraceptive use among a YA college student population, such as: contraceptive and 

STD/I knowledge, SRH attitudes, inter-partner correlates, psychosocial constructs (e.g., 

self-efficacy, social norms, depressive symptoms, and self-esteem), sexual history, and 

demographics. Previously published literature on UP, STD/Is, and contraceptive use were 

used to identify important predictor variables. TTI guided questionnaire development.  

 

Data Sources Considered for this Proposal  

Before deciding to conduct primary data collection with a YA college student 

population, five data options were considered: BeHeardPhilly, Amazon Mechanical Turk 

(MTurk), The National Longitudinal Study of Adolescent to Adult Health (Add Health), 

National Survey of Reproductive and Contraceptive Knowledge, and American College 

Health Association’s National College Health Assessment (ACHA-NCHA). 

 

BeHeardPhilly  

BeHeardPhilly is a unique platform that allows Philadelphia community members 

to take surveys on social issues affecting their neighborhoods.135 Results from surveys are 
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provided to key decision makers in Philadelphia with the goal of igniting positive social 

change throughout the city.135 While this option would have provided an opportunity for 

primary data collection, price points for this service are beyond the available budget, 

ranging from $6,000-7,000 (written communication, November 2017). Additionally, 

since this is a new platform, the panel of community members currently includes only 

145 YAs ages 18-24 (written communication, February 2018).  

 

Amazon Mechanical Turk 

MTurk is an online crowdsourcing service where individuals can complete 

questionnaires and survey tasks for money.136 Using MTurk for this proposed research 

would allow findings to be more generalizable to YAs nationwide. However, to generate 

a sample size of at least 500 it would cost approximately $5,180, which is cost 

prohibitive ($0.05/completed questionnaire + $0.02 Amazon commission/completed 

assignment=$0.07/per respondent; 500 respondents*152 questionnaire items=74,000 total 

assignments; $0.07*74,000=$5,180 total cost).  

 

The National Longitudinal Study of Adolescent to Adult Health 

Add Health is a longitudinal study of a nationally representative sample of 

adolescents in grades 7-12 in the United States that began in 1994.137 The sample has 

been followed through adolescence and into early adulthood, with data collected at four 

time points (via in-home interviews). Study measures included health behavior risks, 
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such as sexual health, depressive symptoms, substance use, and violence.137 Also 

included were measures of SRH knowledge and attitudes. During Wave I in-home 

interviews (1994 to 1995), an initial 20,745 adolescents were interviewed. At the end of 

Wave IV in 2008, 15,701 individuals from Wave I were interviewed; now approximately 

24 to 32 years old.137 Add Health data would be ideal to examine longitudinal 

associations of psychosocial constructs and contraceptive use as adolescents move into 

young adulthood, however SRH knowledge and attitude measures were only collected at 

Wave I and Wave 2 making these data now over 20 years old. Thus, if Add Health was 

used the research questions could not be fully answered and the impact and 

generalizability of subsequent findings would be compromised.  

 

National Survey of Reproductive and Contraceptive Knowledge  

The 2009 National Survey of Reproductive and Contraceptive Knowledge is a 

cross-sectional, nationally representative, telephone survey of 1,800 unmarried YAs ages 

18-29. This survey collected detailed information on knowledge, awareness, attitudes, 

and misconceptions of contraception and contraceptive use behavior. However data were 

collected in 2008-2009, before the Affordable Care Act (ACA)’s rollout of expanded 

coverage for contraceptives76 and is potentially outdated. Further, data were not collected 

on all variables needed to answer the posed research questions and advance the science. 
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National College Health Assessment  

ACHA-NCHA is a national survey of college student health habits and behaviors. 

While ACHA-NCHA collects extensive information on SRH and contraceptive use 

behavior, substance use, depressive symptoms, violence, and other health risk behaviors, 

no measures of SRH knowledge and/or attitudes are included.138 Thus, it would not be 

feasible to answer the novel research questions that are posed. 

 

Rationale for Target Population 

Over 13 million YAs ages 18-24 are enrolled in college, accounting for almost 

43% of all YAs 18-24.139 YA college students are a vulnerable, high SRH-risk 

population. No longer adolescents, these YAs experience life course transitions as they 

move into a period of emerging adulthood.83 Emerging adulthood is characterized by 

personal identity exploration and development of behavioral patterns that can influence 

emotional and physical health functioning later in life.70,83 Many college students also 

experience transitions from family living to independent college living.83 College living 

environments provide increased personal autonomy and decision-making abilities, and 

allow for new and/or unique social and sexual interactions and relationships.83  

 

College students are also a highly sexually active population. The 2017 National 

College Health Assessment identified that 64% of college students have had vaginal sex 

and 24% have had anal sex at least once in their lifetime, while 45% have had vaginal sex 

in the past month.140 Further, 15% of students reported having three or more sexual 
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partners in the past 12 months.140 Despite high sexual activity, only 53% of college 

students used contraception the last time having sex.140 

 

Further, approximately 60% of colleges and universities have campus health 

services or are linked to community-based clinics,141 and provide SRH services at no or 

low cost. Many colleges and universities also have other health and wellness resources, 

such as peer health education programs, wellness centers, women’s centers, and healthy 

living dorms and apartments. At the university-level, education and outreach programs 

designed to engage large numbers of YAs can be feasibly implemented via collaboration 

with established health, wellness, and student life organizations. Thus, utilizing YA 

college populations to examine correlates of contraception use is justified, as findings 

could have direct campus-level impacts. 

 

Target Population  

The target population for this study was college students, age 18-24, at Temple 

University (TU). TU is a large, urban, and public research institution located in 

Philadelphia, Pennsylvania. TU has 17 schools and colleges and 170 Bachelor’s-level 

academic programs.142 In the Fall 2017 semester, there were 29,135 enrolled 

undergraduate students; 24% students of the Fox School of Business and Management 

(Fox), 16% students of the College of Liberal Arts (CLA), 14% students of the College of 

Science and Technology (CST), and 11% students of the College of Public Health 

(CPH).142 
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Fall 2017 demographic characteristics of TU undergraduate students are displayed 

in Table 1. The undergraduate population at TU is predominately female (53%), with 

47% of females and 41% of males being minority students.142  

 

Table 1. Fall 2017 demographic characteristics of TU undergraduate students.142  

 N (%) 

 Totala 

N=29,135 

Male 

n=14,039 

Female 

n=15,656 

African-American 3,667 (12.59) 1,322 (9.42) 2,930 (18.71) 

American Indian/Alaska Native 33 (0.11) 15 (0.11) 16 (0.10) 

Asian 3,380 (11.60) 1,627 (11.59) 1,771 (11.31) 

Hispanic/Latino 1,966 (6.75) 805 (5.73) 1,182 (7.55) 

Pacific Islander 23 (0.08) 13 (0.09) 11 (0.07) 

White, non-Hispanic 16,326 (56.04) 8,214 (58.51) 8,228 (52.55) 

Two or more races 935 (3.21) 390 (2.78) 550 (3.51) 

Unknown/Other 908 (3.12) 573 (4.08) 532 (3.40) 

International 1,897 (6.51) 1,080 (7.69) 974 (6.22) 

Note: includes School of Social Work students.  

a. Students with unknown sex are excluded from sex-specific counts.  

 

 

For this research specifically, TU College of Public Health (CPH) students were 

recruited to complete the SRH questionnaire. The TU Office of Institutional Research & 

Assessment does not allow for University-wide questionnaire dissemination but does 

allow for questionnaires to be sent to students in one college. Table 2 shows the Fall 2017 

CPH student population demographic characteristics. In Fall 2017, a total of N=4,196 

students were enrolled in CPH. The student population is predominately female (76%) 

and White (55%). About 17% of students are African-American or Black, while about 

12% are Asian or Pacific Islander. Seventy-four percent of students are undergraduates 

(N=3,095) and 26% are graduate students (N=1,074) (not shown).142  
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Table 2. Fall 2017 demographic characteristics of TU College of Public 

Health students.142 

 N (%) 

 Total  

N=4,169 

Malea 

n=982  

Femalea 

n=3,187 

White 2,309 (55.38) 544 (13.05) 1,765 (42.34) 

African-American or Black 701 (16.81) 165 (3.96) 536 (12.86) 

Asian or Pacific Islander 492 (11.80) 116 (2.78) 376 (9.02) 

Otherb 387 (9.28) 91 (2.18) 296 (7.10) 

Hispanic/Latino 280 (6.72) 66 (1.58) 214 (5.13) 

Total 4,169 (100.00) 982 (23.55) 3,187 (76.45) 

Note: includes both undergraduate and graduate student counts; and 

students in the School of Social Work. 

a. Students with unknown sex excluded from sex-specific counts. 

b. Includes American Indian/Alaska native, two or more races, 

unknown/other, and international student classification. 

 

Expected SRH Questionnaire Responses 

The 2017 ACHA-NCHA, a self-administered, web-based questionnaire, had an 

average response of 21%.143 ACHA-NCHA administrators note that school-specific 

questionnaire administrations can yield a response range of 10-35%, but recommends 

estimating a 20% response.143 Even though our survey was about half the length of 

ACHA-NCHA’s ~300 item questionnaire, and provided incentives, we assumed a 20% 

response. Table 3 describes the expected SRH questionnaire responses. We estimated 

~N=644 eligible respondents. This estimate were generated via the following logic flow:  

 

There were N=4,196 students enrolled in CPH in Fall 2017. About 74% were 

undergraduate students (N=3,095). Assuming 20% response and the fact that 

about 10% will be age-ineligible (i.e., <18 years and >24 years) and excluded, we 
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expected to have N=558 undergraduate student responses (3,095 *0.20=619; 619 

– (619*0.1)=619-61=558). There were approximately N=1,074 enrolled graduate 

students in CPH in Fall 2017. Assuming 20% response and the fact that about 

60% will be age-ineligible (i.e., <18 years and >24 years) and excluded, we 

expected N=86 graduate student responses (1,074*0.20=214, 214 – 

(214*0.6)=214-128=86). Therefore, we anticipated ~N=644 eligible respondents 

(558+86=644). 

 

These expected values were used to complete the statistical power calculations 

described in the following section.  

 

Table 3. Expected TU CPH students responses, assuming 20% response 

and exclusions on age ineligibility.142 

 N (%) 

 Total  

N=644  

Malea  

N=152  

Femalea  

N=492 

White 357 (55.4) 84 (13.0) 273 (42.4) 

African-American or Black 108 (16.8) 26 (4.0) 83 (12.9) 

Asian or Pacific Islander 76 (11.8) 18 (2.8) 58 (9.0) 

Otherb  60 (9.3) 14 (2.2) 46 (7.1) 

Hispanic/Latino 43 (6.7) 10 (1.6) 33 (5.1) 

Total 644 (100.0) 152 (23.6) 492 (76.4) 

Note: includes School of Social Work students.  

a. Students with unknown sex excluded from sex-specific counts. 

b. Includes: American Indian/Alaska Native, Two or More Races, 

Unknown/Other, or International 
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Statistical Power Calculations 

Statistical power calculations for Aims 1 and 2 were performed using NQuery.144 

Power calculations for all aims were completed using the estimated respondent sample 

sizes for various strata in the CPH (Table 3). 

 

Aim 1. When the sample size is 266, the logistic regression test of β = 0 (α = 0.05 two-

sided) has 80% power to detect a β of 0.40 (an odds ratio of 1.50); this assumes that one 

normally distributed covariate x is being added to the model after adjustment for prior 

covariates, that its multiple correlation with covariates already in the model is 0.2 , and 

that the proportion of successes at the covariate mean is 0.49. When the sample size is 

546, the logistic regression test of β = 0 (α = 0.05 two-sided) has 80% power to detect a β 

of 0.28 (an odds ratio of 1.32); this assumes that one normally distributed covariate x is 

being added to the model after adjustment for prior covariates, that its multiple 

correlation with covariates already in the model is 0.20, and that the proportion of 

successes at the covariate mean is 0.45.  

 



58 

 

Aim 2. When the sample size is 213, the logistic regression test of β = 0 (α = 0.05 two-

sided) has 80% power to detect a β of 0.40 (an odds ratio of 1.50); this assumes only one 

normally distributed covariate x in the model, and that the proportion of successes at the 

covariate mean is 0.49. When the sample size is 234, the logistic regression test of β = 0 

(α = 0.05 two-sided) will have 80% power to detect a β of 0.41 (an odds ratio of 1.50); 

this assumes only one normally distributed covariate x in the model, and that the 

proportion of successes at the covariate mean is 0.39. When the sample size is 437, the 

logistic regression test of β = 0 (α = 0.05 two-sided) has 80% power to detect a β of 0.28 

(an odds ratio of 1.32); this assumes only one normally distributed covariate x in the 

model, and that the proportion of successes at the covariate mean is 0.45.  

 

Aim 3. Aim 3 will use structural equation modeling (SEM). SEM is a technique that uses 

regression-style equations to capture complex relationships between variables,145,146 with 

the goal of providing a parsimonious summary of variable interrelationships (parameters 

or paths) that reflect associations in the data.147 SEM models can be depicted using visual 

figures (called path diagrams), and can include endogenous (dependent) and exogenous 

(independent) variables.146,147 These variables can be latent unobserved, hypothesized 

factors (depicted by a circle),145,147 or observed measured variables from the data 

(depicted by a rectangle).147 Arrows are used to represent relationships among the 

variables and are estimated during analysis.146 The resulting path coefficients generated 

for each line are interpreted as regression coefficients.145 See Appendix C for a detailed 

description of model testing using SEM.  
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The minimum sample size calculations follows Kline’s recommendations of 

roughly a 10:1 ratio of participants to model parameters needed.145 The proposed TTI 

model has 11 variables, therefore a minimum sample size of N=660 is needed 

([((11)(11+1))/2]= 66 items*10=660 people). While this is slightly greater than the 

anticipated sample size response of N=644, Kline’s 10:1 rule of thumb can realistically 

range from as low as 5 respondents for every 1 predictor to as high as 15 respondents for 

every 1 predictor. Thus, a 9:1 ratio estimate would require a minimum sample size of 

N=594 ([((11)(11+1))/2]=66 items*9=594 people), while an 7:1 ratio estimate would 

require a minimum sample size of N=462 ([((11)(11+1))/2]=66 items*7=462 people). 

 

 

Observed SRH Questionnaire Responses 

Table 4 describes the observed demographic characteristics for questionnaire 

respondents. N=1,301 students clicked on the questionnaire, but N=732 students 

submitted the questionnaire (55%). After excluding ineligible respondents and 

respondents with incomplete data, the final analytic sample size for each aim is as 

follows: 

Aim 1: Research Question 1: N=463; Research Question 2: N=414 

Aim 2: N=424 

Aim 3: N=406 

See chapters 3-5 for more information on how the analytic sample for each aim was 

generated. 
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Data Collection and Administration  

All TU CPH students ages 18-24 years were eligible to complete the 

questionnaire (see Appendix A for full instrument). After obtaining Temple University 

Institutional Review Board approval (#25316), the questionnaire was sent to CPH 

students via their university-based email accounts during the Fall 2018 semester. The 

questionnaire takes approximately 15-17 minutes to complete. The data collection 

timeline is displayed in Table 5. Data collection ran for five weeks; from Tuesday, 

September 4 to Monday, October 8 at 11:59:00 pm. Seven questionnaire reminder emails 

were sent during the data collection period. Upon completion of the questionnaire, 

participants had the option to be directed to an external link to enter their contact 

information for a chance to win a $10 gift card to local food establishments on campus 

(see Appendix B for External Link Form). Fifty respondents were randomly selected to 

win (N=50 people * $10=$500).  

 

Table 4. Observed demographic characteristics of SRH study respondents. 

 N (%) 

 Total  

N=712 

Malea  

n=97 

Femalea  

n=614 

White 486 (68.26) 55 (7.72) 430 (60.39) 

Asian  119 (16.71) 29 (4.07) 90 (12.64) 

African-American or Black 84 (11.80) 5 (0.70) 79 (11.10) 

Two or more races  23 (3.23) 8 (1.12) 15 (2.11) 

Total 712 (100.00) 97 (13.62) 614 (86.24) 

Note: includes School of Social Work students.  

a. Students with unknown sex excluded from sex-specific counts. 
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Table 5. Data collection timeline. 

Date Day of Week Action 

09/04/18 Tuesday Questionnaire sent out to students, data collection begins 

09/10/18 Monday Questionnaire reminder email sent 

09/17/18 Monday Questionnaire reminder email sent 

09/24/18 Monday Questionnaire reminder email sent 

09/25/18 Tuesday Questionnaire reminder email sent 

10/01/18 Monday Questionnaire reminder email sent 

10/05/18 Friday Questionnaire reminder email sent 

10/08/18 Monday Data collection ended at 11:59:00 pm 

11/01/18 Thursday Incentive winners notified 

 

 

Questionnaire  

The SRH questionnaire is a 152-item instrument with nine subsections. 

Subsections include: demographics; sexual history; partner relationship factors; intimate 

partner violence (IPV); substance use; depressive symptoms and self-esteem; SRH 

knowledge; SRH attitudes; and condom self-efficacy (see appendix A for full 

questionnaire). 

 

Sexual intercourse was defined as either vaginal intercourse (insertion of a penis 

into the vagina) or anal intercourse (insertion of a penis into the anus). Many professional 

and governmental organizations use sexually transmitted infection (STI) and sexually 

transmitted disease (STD) interchangeably148 or in tandem (e.g. STDs/STIs).149,150 The 

American Sexual Health Association (ASHA) describes that a sexually transmitted 

“disease” suggests a distinct medical problem, but many STD/Is are asymptomatic and 

may never progress to a prolonged diseased state.7 ASHA still uses the term STD but is 

increasing the use of the term STI, while some researchers suggest the use of a new term 
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(sexually transmissible infectious disease [STID]).151,152 To ensure continuity throughout 

this questionnaire sexually transmitted disease/infection (STD/I) is used.  

 

Demographic and General Health Measures  

Seven demographic variables were included: sex, age, sexual orientation, race, 

ethnicity, education, and marital status. One item was used to measure general health (“In 

general, would you say that your health is…”). 

 

Sexual History Measures  

17 items were used to measure sexual history. Items were taken from the ACHA-

NCHA IIc,138 the 2009 National Survey of Reproductive and Contraceptive 

Knowledge,153 the 2003 Kaiser Family Foundation National Survey of Adolescents and 

Young Adults: Sexual Health Knowledge, Attitudes and Experiences,154 and Wave 3 of 

National Opinion Research Center (NORC) at the University of Chicago’s National 

Survey on Teen Relationships and Intimate Violence.155 These items included measures 

of reasons for not having sex, age of sexual debut, lifetime number of sexual partners, 

recent number of sexual partners, pregnancy history, STD/I testing and diagnosis history, 

contraceptive method used last time having sex, condom use the last time having sex, 

contraceptive methods ever used, and intention to use contraception the next time having 

sex.  
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Intimate Partner Violence Measure  

One item was used to measure history of sexual IPV (“Has an intimate partner 

ever forced you to have sex, even when you did not want to?”). This item was taken from 

the 2007 Behavioral Risk Factor Surveillance System (BRFSS).156 

Partner Relationship Measures  

20 items were used to measure partner and relationship constructs. Partner 

relationship type was measured based on prior work by Lewis et al134 and Wesche et al.82 

One item from Matson et al was used to measure perceived partner exclusivity.45  

 

The Investment Model Commitment Subscale was used to measure level of 

commitment to last sexual partner.157 The instrument is a validated (α = 0.94), 7-item 

instrument where each item is measured on a 9-point Likert-like scale (0 = do not agree at 

all to 8 = agree completely).157 Items 3 and 4 were reverse coded.157 Item 8 was included 

as a test item and was also reverse coded. Total partner commitment score was measured 

by the sum of all seven items (0-56). Higher scores denote greater level of relationship 

commitment.157 Items were adapted to refer to the respondent’s last sexual partner. 

 

 

The Dyadic Trust Scale was used to measure level trust of last sexual partner.158 

The Dyadic Trust Scale is a validated (α = 0.93, item-total correlation r = 0.72-0.89), 8-

item instrument measured on a 7-point Likert scale (1 = strongly disagree to 7 = strongly 

agree).158 Items 1, 2, and 6 were reverse coded.158 Total score was calculated by taking 

the sum all items (8-56).158 Higher scores denote greater level of partner trust.158 Two 
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additional items measuring closeness and love were added to this scale. Items were 

adapted to refer to the respondent’s last sexual partner. 

 

Substance Use Measures  

Two items were used to measure alcohol and marijuana use (“Within the last 30 

days, on how many days did you use:”). Each item was measured on an 8-point scale 

ranging from never use to used daily. These items were taken from the 2017 ACHA-

NCHA IIc.159 

 

Depressive Symptoms and Self-Esteem 

The 10-item Center for the Epidemiological Studies of Depression Short Form 

(CES-D-10) was used to measure depressive symptoms (α = 0.89, item-total correlation ρ 

= 0.45-0.81).160 All 10 items were measured on a 4-point Likert scale (0 = Rarely or none 

of the time [less than 1 day] to 3 = All of the time [5-7 days]).160 Total depressive 

symptoms score is calculated by the sum of all items (range: 0-30).160 Higher scores 

denote greater depressive symptoms, and scores ≥10 are considered depressed.160 Each 

item starts with the phrase: “During the PAST WEEK . . .”. 160 

 

The Rosenberg Self-Esteem Scale was used to measure self-esteem (α = 0.86).161 

Items were measured on a 4-point Likert scale (4 = strongly agree to 1 = strongly 

disagree).161 Items 2, 5, 6, 8, and 9 were reverse coded.161 Total score was calculated by 
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summing each item (range: 10-40).161 Overall, higher scores indicate higher self-esteem; 

scores 15-25 are considered normal, and scores less than 15 suggest low self-esteem.162  

 

SRH Knowledge Measures  

Both contraceptive knowledge and STD/I knowledge were measured using 

validated instruments. To measure contraceptive knowledge, the Contraceptive 

Knowledge Assessment (CKA) was used. CKA is a 25-item, multiple choice 

instrument.127 To score CKA, one point is given for each correct answer (range: 0-25) 

and higher scores denote greater contraceptive knowledge.127 Choice A is the correct 

answer for items: 4, 5, 9, 12, 15, 19, and 21. Choice B is the correct answer for items: 6, 

7, 13, and 20. Choice C is the correct answer for items: 1, 2, 10, 16, 22, 23, and 24. 

Choice D is the correct answer for items: 3, 8, 11, 14, 17, 18, and 25. Psychometric 

evaluations found CKA to have high test-retest reliability (r = 0.79) [no Cronbach’s alpha 

provided]. Items were adapted to use sexually transmitted disease/infection (STD/I), 

compared to only STI or STD, for continuity purposes. 

 

To measure STD/I knowledge, the Sexually Transmitted Disease Knowledge 

Questionnaire (STD-KQ) was used. STD-KQ is a 27-item instrument where respondent 

select if a statement is true, false, or if they do not know.163 To score STD-KQ, one point 

is given for each correct answer (range: 0-27). True is the correct response for items: 3, 4, 

6, 8-9, 12, 14, 27.163 False is the correct response for items: 1, 2, 5, 7, 10-11, 13, 15-26.163 

Higher scores denote greater STD/I knowledge.163 STD-KQ has high internal consistency 
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(α = 0.86) and test-retest reliability (r = 0.88).163 Items were adapted to use sexually 

transmitted disease/infection (STD/I) in place of STD, for continuity purposes. 

 

SRH Attitudes Measures  

A total of 24 items were used to capture SRH-related attitudes. The Attitude 

Toward Potential Pregnancy Scale (APPS) was used to measure attitudes toward 

pregnancy. 132 APPS is a validated (α = 0.86, item-total correlation r = 0.56-0.75), 5-item 

instrument measured on a 5-point analog scale with question-specific anchors at each 

end.132 Anchor items range from a perceived low choice (scored as 1) to perceived high 

choice (scored as 5).132 Items 2, 3, and 4 were reverse scored. Higher scores denote more 

positive pregnancy attitudes.132 Items were adapted to be used for both males and 

females. 

 

APPS question stems were used to measure STD/I attitudes. These stems were 

used because of the lack of a short-form, universal STD/I-specific attitudes scale. Total 

scores were found similarly to that of APPS, by summing all five items on a 5-point 

analog scale with question-specific anchors at each end. Anchor items ranged from a 

perceived low choice (scored as 1) to perceived high choice (scored as 5).132 Items 1, 2, 3, 

and 4 were reverse scored. Higher scores denoted more positive STD/I attitudes (range: 

5-25).132 
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The Multi-Factor Attitude toward Condoms Scale (MFACS) was used to measure 

condom attitudes.164 MFACS is a 14-item instrument measured on a 7-point semantic 

differential scale, where each item has a pair of polar adjectives or phrases (α = 0.82).164 

Total score is the sum of the 14-items (range: 14-98). Items were reverse coded so 7 

corresponds to more positive phrases and 1 corresponds to more negative phrases about 

condoms.164 Higher scores correspond to more positive condom attitudes while lower 

scores correspond to more negative condom attitudes.164  

 

Fielder and Carey’s four-item Hookup Attitudes scale was used to measure YA 

attitudes and norms towards hooking up in college.84 Hooking up is a general term to 

describe causal sexual interactions between two individuals who expect no romantic 

commitment.84 This scale was measured using a 7-point Likert scale (1 = strongly 

disagree to 7 = strongly agree) (α = 0.84).84,165 Total score is the mean for all 4 items 

(mean: 1-7). Higher scores denote more positive hookup attitudes.84  

 

Self-Efficacy Measures  

Condom self-efficacy items from Gebhardt et al were used to measure condom 

self-efficacy (α = 0.76).128 These 4-items were measured on a 5-point Likert scale, where 

5 is agree and 1 is disagree.128 Total score is calculated by summing all five items (range: 

4-20).128 Higher scores denote a higher degree of condom use certainty.128 All items 

begin with “I am certain I can use a condom...”.128  
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CHAPTER 3 

DIFFERENCES IN CONTRACEPTIVE AND STD/I KNOWLEDGE AND 

ASSOCIATIONS BETWEEN KNOWLEDGE AND METHOD USE BEHAVIOR  

Abstract 

Objective: This study examines: differences in mean contraceptive and STD/I 

knowledge by sex, race, effective contraceptive use, and condom use; associations 

between contraceptive knowledge and effective contraceptive use, and STD/I knowledge 

and condom use; and whether sex and/or race are modifiers.  

 

Methods: Young adult college students ages 18-24 (N=4,196) were invited to complete a 

web-based, cross-sectional sexual health survey in Fall 2018. Descriptive analyses were 

calculated. Effect modification was assessed. Multivariable linear and logistic regression 

models were run to determine differences in mean contraceptive knowledge scale score 

(range: 0-25) and association with effective method use (N=436), and differences in 

mean STD/I knowledge scale score (range: 0-27) and association with condom use 

(N=414), adjusted for confounders.  

 

Results: One point increase in contraceptive knowledge score was associated with 1.114 

odds of effective method use (95% CI: 1.058, 1.172). No association was found between 

STD/I knowledge and condom use (aOR=0.970, 95% CI: 0.940, 1.000). Effective method 

users had significantly greater contraceptive knowledge scores than non-users (15.5 vs. 
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13.2). STD/I knowledge scores did not differ by condom use status (13.0 vs. 13.5). Sex 

and race were not modifiers. 

 

Conclusions: Improving contraceptive knowledge could improve contraceptive 

behaviors and decrease pregnancy outcomes, but the connection between STD/I 

knowledge and condom use may be multifactorial.  

 

Introduction 

Young adults (YA) are at high-risk for adverse sexual and reproductive health 

(SRH) outcomes, such as unintended pregnancy and sexually transmitted diseases and 

infections (STD/I).1,2 YAs ages 18-24 account for the highest rates of unintended 

pregnancy, 76 per 1,000 females, and STD/I incidence (10 million cases) among all age 

groups in the United States.5,6 Both pregnancy and STD/I outcomes can lead to additional 

physical and emotional distress for a YA. Specifically, young parents are more likely to 

live below the poverty line, receive delayed prenatal care, and experience repeat 

pregnancy104; and for some STD/Is, when left untreated can have chronic implications 

among both males and females.107,112 

 

However, both pregnancy and STD/Is are preventable through the correct and 

consistent use of an effective method of contraception.7 While condoms are the only 

method that protect against STD/Is, they are less effective against pregnancy.10 Highly 

effective contraceptive methods, such as long-acting reversible contraceptives, are most 
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effective in preventing pregnancy but offer no protection against STD/Is. To prevent 

against both pregnancy and STD/Is, public health officials recommend all individuals be 

dually protected, by concurrently using a highly effective method of contraception and a 

condom.8  

 

Prior research has found that low SRH knowledge contributes to inaccurate SRH 

beliefs and less effective contraceptive method use or no method use among YAs.35,71 

Some studies have assessed the association between actual SRH knowledge and 

contraceptive use,17,74,75 but others have used unvalidated22,28,30or low-validity 

instruments,27 or utilized measures of perceived knowledge28,29 and self-reported receipt 

of sex education as evidence of SRH knowledge.33,34,73 Additionally, studies have 

denoted that SRH knowledge and behaviors differ by sex,20,23,77,78 but much of the current 

research on SRH knowledge and contraceptive use has utilized white populations, and 

females; leaving gaps in knowledge among YAs males and racial minorities.22,24,33,79 

Striking racial disparities in YA STD/I prevalence rates prevail; notably, the rate of 

gonorrhea cases among Black YA was 8.3 times the rate of White YA ages 20-24 

(2,112.9 v. 255.1 cases per 100,000).166 Therefore, it is critical to understand how 

knowledge is associated with method use among YAs. Further, the potential effects of 

sex and race on the association between actual SRH knowledge and method use need to 

be better understood in order to develop tailored outreach efforts that can effectively 

engage sex and race-specific subgroups. 
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The purpose of this study is to examine: (1) the differences in mean contraceptive 

knowledge and STD/I knowledge scale scores by sex and race; (2) the differences in 

mean contraceptive knowledge scale scores by effective contraceptive method use, and 

STD/I knowledge scale scores by condom use, and whether sex and/or race are modifiers; 

and (3) the associations between contraceptive knowledge scale scores and effective 

contraceptive method use, and STD/I knowledge scale scores and condom use, and 

whether sex and/or race are modifiers, among a sample of YAs ages 18-24 attending a 

large, urban public university. By examining sex and race differences in contraceptive 

knowledge and contraceptive behavior, and STD/I knowledge and condom behavior, this 

study will make an important contribution to the literature and fills an important gap in 

our understanding of the relationship between contraceptive and STD/I knowledge 

among a college sample of YA. 

 

Methods 

Setting 

This cross-sectional study took place in a College of Public Health at a large, 

urban, northeastern university. The university student population is approximately 40,000 

with about 10% enrolled in public health.  



72 

 

Study Population and Eligibility 

The study source population included all YA College of Public Health ages 18-24 

(N=4,196). Of 1,301 students who started the questionnaire, 56% (N=732) submitted the 

questionnaire.  

 

For contraceptive knowledge analyses, respondents were excluded if they have 

never had sex (n=188), or were not at risk for pregnancy the last time having sex: only 

had anal sex (n=15), were trying to get pregnant (n=1), identify as male but did not have 

a female partner (n=13), identify as female but did not have a male partner (n=8), or had 

incomplete data for the variables included in the analysis (n=44), resulting in a final 

sample of N=463.  

 

For STD/I knowledge analyses, respondents were excluded if they have never had 

sex (n=188), were trying to get pregnant (n=1), identify as female but did not have a male 

partner (n=8), or had incomplete data for the variables included in the analysis (n=121), 

resulting in a final sample of N=414. 

 

Data Collection 

The Theory of Triadic Influence guided questionnaire development.103 The 

questionnaire consisted of 152 items spanning several domains, including demographics, 

sexual history, substance use, SRH knowledge, and SRH attitudes. 
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The web-based, anonymous self-reported questionnaire was distributed via 

university email in September and October 2018 with an invitation letter (Temple 

University Institutional Review Board, #25316). Seven reminder emails were sent. The 

questionnaire took approximately 15-17 minutes to complete, and upon submission, 

respondents could choose to provide their e-mail address for a chance to win one of 50 

$10 gift cards to local campus eateries. 

 

Study Measures and Coding 

Main Outcome Measures 

 There are two primary outcome variables, contraceptive use and condom use. 

Contraceptive use was measured using the question: “The last time you had sexual 

intercourse, what method did you or your partner use to prevent pregnancy? (Select all 

that apply)” with response options: “no method, birth control pills, condom, intrauterine 

device [IUD], implant, birth control shot, birth control patch, vaginal ring, withdrawal, 

not sure, or other”. The variable was coded dichotomously as effective use: IUD, 

implant, birth control pills, shot, patch, vaginal ring, or dual methods [condom and one of 

the aforementioned methods] and less effective or no use: condom only, withdrawal, or 

no method. Condom use was measured using the question: “The last time you had sexual 

intercourse, did you or your partner use a condom?” and coded dichotomously coded 

“yes” or “no”.  
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Independent Variables 

We examined two continuous independent variables, contraceptive knowledge 

and STD/I knowledge. Contraceptive knowledge was measured using the validated 25-

item Contraception Knowledge Assessment (CKA) (no alpha provided).127 One point 

was given for each correct answer, and higher scores denoted greater knowledge (range: 

0-25).127 STD/I knowledge was measured using the validated 27-item Sexually 

Transmitted Disease Knowledge Questionnaire (STD-KQ) instrument (α=0.86).163 Total 

STD/I knowledge scores were calculated as the sum of all correct true or false answers. 

Higher scores indicated greater knowledge (range: 0-27).163  

 

Additional Measures 

Additional SRH attitudes, demographic, and sexual history measures were 

included. Pregnancy attitudes were measured using the validated 5-item Attitude Toward 

Potential Pregnancy Scale instrument (α=0.86). Item responses were measured on a 5-

point analog scale anchored by a low response choice (1) and a high response choice 

(5).132 Total score was calculated as the sum of all items, and higher scores represented 

more positive pregnancy attitudes (range: 5-25).132 Condom attitudes were measured 

using the validated 14-item Multi-Factor Attitudes Toward Condom Scale instrument 

(α=0.82).164 Items were measured on a 7-point semantic differential scale.164 All items 

were reverse coded and summed so higher scores correspond to more positive condom 

attitudes (range: 14-98).164  
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Sex was measured dichotomously (male, female), and race was coded 

categorically as a four-level variable: white, Black, Asian and two or more races. 

Hispanic ethnicity (yes, no), age of sexual debut (years, range: 12-23), number lifetime 

sexual partners (1 person, 2-3 people, 4-9 people, 10 or more people), partner label 

(romantic partner, casual date/ acquaintance, stranger, friend, former romantic partner), 

history of sexual violence (yes, no), pregnancy history (yes, no), history of STD/I testing 

(no or not sure, yes), history of STD/I diagnosis (no or not sure, yes), alcohol use [in the 

past 30 days] (never, have used but not in past 30 days, 1-2 days, 3-5 days, 6-9 days, 10-

30 days ) and marijuana use [in the past 30 days] (never, have used but not in past 30 

days, 1-2 days, 3-9 days, 10-30 days) measures were also included. 

  

Analysis 

SAS 9.4 PROC FREQ, MEANS, REGRESSION, and LOGISTIC were used to 

complete the analyses (version 9.4, SAS Institute Inc, Cary, NC, 2017). Descriptive 

statistics were calculated. Internal consistency was assessed for all scales. Simple linear 

regression was used to assess differences in mean contraceptive knowledge scores and 

STD/I knowledge scores overall and by sex and race. Multivariable linear regression 

models were fit to determine differences in mean contraceptive knowledge scores by 

effective method use and fit to include interaction effects of method and sex, and method 

and race; and STD/I knowledge scores by condom use, also fit to include interaction 

effects of condom use and sex, and condom use and race. No significant interaction 

effects were observed for sex or race in either model, therefore no stratified analyses 
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were conducted. Possible confounders: sex, race, ethnicity, pregnancy attitudes, condom 

attitudes, age of sexual debut, lifetime number of partners, partner label, history of sexual 

violence, pregnancy history, STD/I testing and diagnosis history, and substance use, were 

added to the crude contraceptive knowledge and STD/I knowledge models, and assessed 

using the 10% change in estimate rule.  

 

Logistic regression models were fit to determine the crude association between 

contraceptive knowledge and effective method use, and STD/I knowledge and condom 

use. Multivariable regression models were fit to determine the association of 

contraceptive knowledge and effective method use, and STD/I knowledge and condom 

use, and fit to include interaction effects of knowledge and sex, and knowledge and race. 

Similarly, no significant interaction effects were observed for sex or race in either model, 

thus no stratified analyses were conducted. Sex, race, ethnicity, pregnancy attitudes, 

condom attitudes, age of sexual debut, lifetime number of partners, partner label, history 

of sexual violence, pregnancy history, STD/I testing and diagnosis history, and substance 

use were also considered as confounders and assessed using the 10% change in estimate 

rule. Although no items were identified as confounders, race, pregnancy attitudes, history 

of pregnancy, and partner label were included as covariates in the contraceptive 

knowledge model while sex, race, condom attitudes, history of STD/I diagnosis, and 

partner label were included as covariates in the STD/I knowledge model, given their 

conceptual importance in YA SRH research. 
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Results 

Respondent characteristics 

Table 6 shows respondent characteristics. The contraceptive knowledge analytic 

sample was 89% female and 75% white, with mean age of 20.3 years old (SE=0.084). 

Overall, 62% reported using an effective method of contraception. Mean contraceptive 

knowledge score was 14.7 out of 25 (SE=0.201). Effective method users had significantly 

higher mean contraceptive knowledge scores than less effective or no method users (15.5 

vs. 13.2, p<0.0001). Psychometrics of the contraceptive knowledge scale (range: 1-25) 

and pregnancy attitudes scale (range: 0-25) demonstrated moderate internal consistency 

(α=0.79; α=0.75, respectfully).  

 

The STD/I knowledge analytic sample was 87% female and 75% white, with an 

average age of 20.3 years (SE=0.088). Almost half of all students reported using a 

condom the last time having sex (48%). Mean STD/I knowledge score was 13.2 out of 27 

(SE=0.390). No differences in mean STD/I knowledge score by condom use status were 

observed (3.0 v. 13.5, p=0.525). Psychometrics of the STD/I knowledge scale (range: 0-

27) demonstrated high internal consistency (α=0.93) and the psychometrics of the 

condom attitudes scale (range: 37-95) demonstrated moderate internal consistency 

(α=0.79). 

  



78 

 

Table 6. Respondent demographic and SRH characteristics overall and by method use. 

  Effective Contraceptive Method Usea 

 

p-valued 

 Overall (N=463) 

N (%) or M (SE) 

Yes (n=287)b 

n (%) or M (SE) 

No (n=176)c 

n (%) or M (SE) 

Sex    0.006* 

Female 410 (88.6) 264 (92.0) 146 (83.0)  

Male 53 (11.5) 23 (8.0) 30 (17.1)  

Race    <0.0001* 

White 349 (75.4) 239 (83.3) 110 (62.5)  

Asian 57 (12.3) 20 (7.0) 37 (21.0)  

Black 41 (8.9) 19 (6.6) 22 (12.5)  

Two or more races 16 (3.5) 9 (3.1) 7 (4.0)  

Hispanic Ethnicity    0.554 

Yes 32 (6.9) 19 (6.6) 13 (7.4)  

No 431 (93.1) 268 (93.4) 163 (92.6)  

Age (years)e 20.3 (0.084) 20.5 (0.104) 20.1 (0.140) 0.037* 

History of Sexual Violencef    0.712 

Yes 88 (19.0) 56 (19.5) 32 (18.2)  

No 375 (81.0) 231 (80.5) 144 (81.8)  

Lifetime Sexual Partners    0.266 

1 person 140 (30.2) 81 (28.2) 59 (33.5)  

2-3 people 124 (26.8) 73 (25.4) 51 (29.0)  

4-9 people 140 (30.2) 88 (30.7) 52 (29.6)  

10 or more people 59 (12.7) 45 (15.7) 14 (29.0)  

Contraception Knowledge Scoreg 14.7 (0.201) 15.5 (0.236) 13.2 (0.336) <0.0001* 

Pregnancy Attitudes Scoreh 8.8 (0.199) 8.7 (0.254) 8.9 (0.322) 0.586 

  Condom Usei 

p-valued 

 Overall (N=414) 

N (%) or M (SE) 

Yes (n=199) 

n (%) or M (SE) 

No (n=215) 

n (%) or M (SE)  

Sex    0.057 

Female 361 (87.2) 167 (83.9) 194 (90.2)  

Male 53 (12.8) 32 (16.1) 21 (9.8)  

Race    0.240 

White 309 (74.6) 166 (77.2) 143 (71.9)  

Asian 51 (12.3) 22 (10.2) 29 (14.6)  

Black 37 (8.9) 21 (9.8) 16 (8.0)  

Two or more races 17 (4.1) 6 (2.8) 11 (5.5)  

Hispanic Ethnicity    0.049* 

Yes 29 (7.0) 10 (5.0) 19 (8.8)  

No 385 (93.0) 189 (90.0) 196 (91.2)  

Age (years)e 20.3 (0.088) 20.2 (0.132) 20.4 (0.118) 0.170 

History of Sexual Violencef     

Yes 87 (21.0) 42 (21.1) 45 (20.9) 0.096 

No 327 (78.99) 157 (78.9) 170 (91.2)  

Lifetime Sexual Partners    0.095 
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1 person 123 (29.7) 66 (33.2) 57 (26.5)  

2-3 people 117 (28.3) 62 (31.2) 55 (25.6)  

4-9 people 121 (29.2) 49 (24.6) 72 (33.5)  

10 or more people 53 (12.8) 22 (31.3) 31 (14.4)  

STD/I Knowledge Scorej 13.2 (0.390) 13.0 (0.561) 13.5 (0.542) 0.525 

Condom Attitudes Scorek 70.0 (0.588) 75.1 (0.737) 65.2 (0.777) <0.0001* 

Note: SE = Standard Error, * denotes significance, p≤0.05 

a. Question worded: “The last time you had sexual intercourse, what method did you or your partner use 

to prevent pregnancy? (Select all that apply)” 

b. Use of a hormonal method (birth control pill, intrauterine device (IUD), implant, birth control shot, birth 

control patch, or birth control ring), or use of a hormonal method and a condom the last time having sex 

c. Use of a condom, the withdrawal method, or no method the last time having sex. 

d. P-value based on chi-square test (categorical measures) or independent-t test (continuous measures). 

e. Participant age, in years (range: 18-24). 

f. Question worded: “Has an intimate partner ever forced you to have sex, even when you did not want 

to?” 

g. Attitudes Toward Potential Pregnancy score (α=0.75, range: 5-25) adapted to refer to respondent’s last 

sexual partner. Higher scores denote more positive attitudes toward pregnancy. 

h. Contraceptive Knowledge Assessment (CKA) score (α=0.79, range: 1-25). Higher scores denote greater 

contraceptive knowledge. 

i. Question worded: “The last time you had sexual intercourse, did you or your partner use a condom?” 

j. STD Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-27). Higher scores denote greater 

STD/I knowledge. 

k. Multi-Factor Attitude toward Condom Scale score (α=0.79, range: 37-95), adapted to refer to 

respondent’s last sexual partner. Higher scores denote more positive attitudes towards condoms. 

 

 

Mean differences in knowledge by sex and race 

Contraceptive knowledge by sex and race 

Table 7 shows the mean difference in contraceptive knowledge by sex and race. 

Female students had significantly greater contraceptive knowledge scores than male 

students (15.1 vs. 11.2, p<0.0001). White students had significantly greater contraceptive 

knowledge scores than Asian students (15.3 vs. 12.4, p<0.0001) and Black students (15.3 

vs. 13.1, p=0.013).  
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Table 7. Mean difference in knowledge scores by sex and race.  

Sex 

Contraceptive Knowledge Scorea (N=463) 

Mean (SE) 

 

Male  

(n=53) 

Female 

(n=410) 

 

p-value 

11.2 (0.570) 15.1 (0.205) <0.0001* 

STD/I Knowledge Scoreb (N=414) 

Mean (SE) 

 

Male  

(n=53) 

Female 

(n=361) 

 

p-value 

 

11.3 (1.085) 13.5 (0.416) 0.058 

Race 

Contraceptive Knowledge Scorea (N=463) 

Mean (SE) 
 

 

White 

(n=349) 

Asian 

(n=57) 

Black  

(n=41) 

Two or more 

races (n=16) 

 

p-value 

15.3 (0.225) 12.4 (0.556) 13.1 (0.655) 13.1 (1.049) <0.0001*c 

STD/I Knowledge Scoreb (N=414) 

Mean (SE) 
 

 

White 

(n=309) 

Asian 

(n=51) 

Black  

(n=37) 

Two or more 

races (n=17) 

 

p-value 

14.3 (0.440) 8.7 (1.071) 11.2 (1.345) 12.9 (2.066) <0.0001*d 

Note: SE = Standard Error, * denotes significance, p<0.05 

a. Contraceptive Knowledge Assessment (CKA) score (α=0.79, range: 1-25). Higher 

scores denote greater contraceptive knowledge. 

b. STD Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-27). Higher 

scores denote greater STD/I knowledge. 

c. Tukey adjustments: white students had significantly higher contraceptive 

knowledge scores than Asian (p<0.0001) and Black students (p=0.013). 

d. Tukey adjustments: white students had significantly higher STD/I knowledge 

scores than Asian students (p<0.0001). 

 

 

 

STD/I knowledge by sex and race 

Table 7 also shows the mean differences in STD/I knowledge by sex and race. 

Female students had greater, but non-significant, mean STD/I knowledge scores than 

males (13.5 vs. 11.3, p=0.058). White students had significantly greater mean STD/I 

knowledge scores than Asian students (14.3 vs. 8.7, p<0.0001).  



81 

 

Mean differences in knowledge by method use 

Contraceptive knowledge by effective method use 

Table 8 shows the mean difference in contraceptive knowledge by method use. 

Effective method users had significantly greater mean contraceptive knowledge scores 

than non-users (15.5 vs. 13.2, p<0.0001). Based on 10% change-in-estimate, four items: 

race, pregnancy attitudes, and alcohol use in the past 30 days, were identified as 

confounders. After adjusting, mean contraceptive knowledge scores remained 

significantly greater among effective method users than non-users (13.1 vs. 11.6, 

p<0.0001). 

 

STD/I knowledge by condom use 

Table 8 shows the mean differences in STD/I knowledge by condom use. No 

difference in mean STD/I knowledge scores were found by condom use status (13.0 vs. 

13.5, p=0.525). Sex, race, condom attitudes, lifetime number of sexual partners, partner 

label, STD/I testing history, STD/I diagnosis history, alcohol use in the past 30 days, and 

marijuana use in the past 30 days were identified as confounders. After adjusting, no 

significant difference in mean STD/I knowledge scores of condom users and non-users 

remained (p=0.292). 
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Table 8. Mean differences in knowledge scores by method use. 

  Contraceptive Knowledge Scorea (N=463) 

Mean (SE) 

  Effective Contraceptive Method Useb Effective Contraceptive Method Useb,f 

  Yesc Nod p-value Yesc Nod p-value 

Overalle 15.5 (0.246) 13.2 (0.315) <0.0001* 13.1 (0.434) 11.6 (0.415) <0.0001* 

Sex 
       

Female 15.8 (0.249) 13.9 (0.334) <0.0001*    

Male 12.7 (0.842) 10.1 (0.737) 0.081    

Race 

       

White 15.7 (0.264) 14.4 (0.390) 0.078    

Asian 15.3 (0.913) 10.9 (0.672) 0.003*    

Black 14.4 (0.937) 12.0 (0.871) 0.533    

Two or more races 14.2 (1.362) 11.6 (1.544) 0.903    

  STD/I Knowledge Scoreg (N=414) 

Mean (SE) 

  Condom Useh Condom Useh,j 

  Yes No p-value Yes No p-value 

Overalli 13.0 (0.562) 13.5 (0.541) 0.525 13.9 (1.163) 14.7 (1.306) 0.292 

Sex 

       

Female 13.3 (0.613) 13.7 (0.568) 0.945    

Male 11.4 (1.400) 11.1 (1.727) 0.998    

Race 

       

White 14.0 (0.647) 14.5 (0.600) 0.999    

Asian 8.3 (1.436) 9.2 (1.648) 1.000    

Black 12.3 (1.933) 9.7 (1.687) 0.970    

Two or more races 12.9 (2.331) 13.5 (3.157) 1.000    

Note: CI = Confidence Interval, * denotes significance, p<0.05 
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a. Contraceptive Knowledge Assessment (CKA) score (α=0.79, range:1-25). Higher scores denote greater contraceptive 

knowledge. 

b. Question worded: “The last time you had sexual intercourse, what method did you or your partner use to prevent 

pregnancy? (Select all that apply)” 

c. Use of a hormonal method (birth control pill, intrauterine device (IUD),implant, birth control shot, birth control 

patch, or birth control ring), or use of a hormonal method and a condom the last time having sex. 

d. Use of a condom, the withdrawal method, or no method the last time having sex. 

e. Crude, unadjusted mean difference in contraceptive knowledge score by effective contraceptive method use status.  

f. Mean difference in contraceptive knowledge score by effective contraceptive method use status, adjusted for sex, 

race, pregnancy attitudes, and alcohol use in the past 30 days.  

g. STD Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-27). Higher scores denote greater STI knowledge. 

h. Question worded: “The last time you had sexual intercourse, did you or your partner use a condom?” 

i. Crude, unadjusted mean difference in STD/I knowledge score by condom use status. 

j. Mean difference in STD/I knowledge score by condom use status, adjusted for sex, race, condom attitudes, lifetime 

number of sexual partners, STD/I testing history, STD/I diagnosis history, alcohol use in the past 30 days, marijuana 

use in the past 30 days, and partner label. 
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Association between knowledge and method use  

Contraceptive knowledge and effective method use  

Table 9 shows the association between contraceptive knowledge and effective 

method use. For every one-unit increase in contraceptive knowledge score odds of using 

an effective method increased by 1.138 (95% CI: 1.086, 1.192). Compared to white 

students, Asian students had 0.318 decreased odds of effective method use (95% CI: 

0.173, 0.584) and Black students had 0.482 decreased odds of effective method use (95% 

CI: 0.245, 0.948). Although no variables were identified as confounders using the 10% 

change-in-estimate rule, a multivariable model was fit adjusting for historical SRH 

confounders: sex, race, pregnancy attitudes, history of pregnancy, and partner label. After 

adjusting, one-unit increase in contraception knowledge score remained significantly 

associated with increased odds of effective method use (aOR= 1.114, 95% CI: 1.058, 

1.172).  

 

STD/I knowledge and condom use  

Table 9 shows the association between STD/I knowledge and condom use. No 

association was found between STD/I knowledge and condom use in the crude model 

(OR=0.992, 95% CI: 0.968, 1.017). Although no variables were identified as confounders 

using the 10% change-in-estimate rule, a multivariable model was fit adjusted for 

historical SRH confounders: sex, race, condom attitudes, history of STD/I diagnosis, and 

partner label. After adjusting, there was no association between STD/I knowledge and 

condom use (aOR=0.970, 95% CI: 0.940, 1.000). 
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Table 9. Association between knowledge and method use the last time having sex. 

 Effective Method Usea v. Less Effective or No Method Useb 

(N=463) 

 aOR (95%CI) p-value aOR (95%CI)c p-value 

Contraception 

Knowledgee 

Overalld 1.138 (1.086, 1.192) <0.0001* 1.114 (1.058, 1.172) <0.0001* 

Sex     

Female 1.000 (ref)    

Male 0.645 (0.346, 1.201) 0.204   

Race     

White 1.000 (ref)    

Asian 0.318 (0.173, 0.584) 0.0002*   

Black 0.482 (0.245, 0.948) 0.034*   

Two or more races 0.745 (0.261, 2.128) 0.583   

 Condom Use v. No Use 

(N=414) 

 aOR (95%CI) p-value aOR (95%CI)f p-value 

STD/I  

Knowledgeh 

Overallg 0.992 (0.968, 1.017) 0.524 0.970 (0.940, 1.000) 0.051 

Sex     

Female 1.000 (ref)    

Male 1.748 (0.969, 3.155) 0.063   

Race     

White 1.000 (ref)    

Asian 1.490 (0.807, 2.751) 0.203   

Black 0.870 (0.435, 1.740) 0.693   

Two or more races 2.117 (0.763, 5.870) 0.150   

Note: OR = odds ratio, aOR = adjusted odds ratio, CI = confidence interval, * denotes significance, p<0.05. 

a. Use of a hormonal method (birth control pill, intrauterine device (IUD), implant, birth control shot, birth control patch, or birth 

control ring), or use of a hormonal method and a condom the last time having sex. 

b. Use of a condom, the withdrawal method, or no method the last time having sex. 

c. Adjusted for sex, race, pregnancy attitudes, history of pregnancy, and partner label. 

d. Crude association between effective method use and contraception knowledge. 

e. Contraceptive Knowledge Assessment (CKA) score (α=0.79, range: 1-25). Higher scores denote greater contraceptive knowledge. 

f. Adjusted for sex, race, condom attitudes, history of STD/I diagnosis, and partner label. 

g. Crude association between condom use and STD/I knowledge. 

h. STD Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-27). Higher scores denote greater STD/I knowledge.  
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Post Hoc Power Analyses 

We conducted post hoc power analyses to test the observed power to detect the 

interaction between sex, race, and knowledge on method use behavior. We conducted 

these analyses using G*Power to specifically test the power of the F test of the null 

hypothesis when the interaction of sex and knowledge and race and knowledge are added. 

A sample of N=463 would have 86% power to detect a small moderating effect between 

contraceptive knowledge and sex at α = 0.05 and 72% to detect a small moderating effect 

between contraceptive knowledge and race at α = 0.05. A sample of N=414 would have 

82% power to detect a small moderating effect between STD/I knowledge and sex at α = 

0.05 and 67% to detect a small moderating effect between STD/I knowledge and race at α 

= 0.05. 

 

Discussion  

This study describes SRH knowledge levels, differences in mean contraceptive 

and STD/I knowledge scores by demographic and method use subgroups, and the 

association between contraceptive knowledge and effective contraceptive method use, 

and STD/I knowledge and condom use among YAs ages 18-24. After adjusting for 

potential confounders, we found increased contraceptive knowledge associated with 

increased odds of effective contraceptive method use. However, no significant effect 

between increased STD/I knowledge and condom use in either the crude or adjusted 

analyses were found. 
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Expectedly, increased contraceptive knowledge scores were significantly 

associated with higher odds of effective method use the last time having sex.17,24,167,168 

After adjusting for confounders one-point increase in contraceptive knowledge score was 

significantly associated increased odds of effective method use (aOR=1.114; 95%CI: 

1.058, 1.172). However, after adjusting for sex, race, condom attitudes, history of STD/I 

diagnosis, and partner label, the association between STD/I knowledge and condom use 

remained insignificant. Sex education curricula, parents, and YAs themselves have 

traditionally placed more emphasis on pregnancy prevention versus STD/I prevention.33 

While overarching limitations in comprehensive sex education and sexual health 

understanding could be contributing to these findings, research has identified that 

condoms can represent more than infection control in a relationship, symbolizing as lack 

of trust and fidelity.45,169 Previous studies suggest that perceived risk for STD/Is, and 

subsequent condom use, may be seen as incompatible within a romantic relationship.45,170 

Thus, it is possible that low perceived risk for STD/Is and perceived partner-associated 

influences may outweigh or overrule knowledge and awareness. While the goal of many 

sex education programs is to improve knowledge and ultimately method use, our findings 

highlight that improving STD/I knowledge alone may be enough to improve condom use 

behavior.  

 

Given the critical sex and racial disparities in YA pregnancy and STD/Is,166 and 

documented associations between knowledge and behavior,13,39 we anticipated variations 

in knowledge and behavior by sex and/or race. Sex did not modify the differences in 

mean knowledge scores or the associations between knowledge and method use. 
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However, we were not adequately powered to determine whether race modified the 

differences in mean knowledge scores or the associations between knowledge and 

method use. While a study by Craig et al74 also noted no racial differences in knowledge 

among YA, prior research has found significant sex interactions between sex and SRH 

knowledge20 and differences in associations between SRH behaviors and SRH outcomes 

by sex and race.78,104 These inconsistent findings further highlight that knowledge alone 

may not be driving these variations, and in order to better conceptualize how knowledge 

levels do vary by specific-YA subgroups, other factors such as socio-cultural norms74 

should also be considered. This is of utmost importance, as YA males and minorities are 

disproportionally burdened by STD/Is.166 For example, the rate of chlamydia cases 

among YA Black females were 4.5 times that of YA White females (6,771.6 cases v. 

1,518.5 cases per 100,000 females).166 For YA males, this rate is even higher with Black 

males having 8.9 times the reported rate of chlamydia cases than White males (2,589.3 v. 

291.5 cases per 100,000 males).166 Thus, further study is needed to determine the true 

variations in knowledge and method use behaviors between subgroups so that tailored 

interventions and initiatives to promote method use behavior, and decrease adverse SRH 

outcomes, can be developed.  

Strengths and Limitations 

This study has several unique strengths. First, we examined actual, not perceived 

knowledge of contraceptive methods and STD/Is and utilized validated measures of 

pregnancy attitudes and condom attitudes. Further, the study sample included both male 

and female YAs, examined the moderating effects of sex and race, and assessed the 
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differences in SRH knowledge by method use behavior and the associations between 

knowledge and behavior. Examining these effects can provide valuable insight into 

identifying YAs at high-risk for pregnancy and STD/Is. Lastly, we utilized a college-

based population. At the university-level, education and outreach programs designed to 

engage large numbers of YAs can be feasibly implemented via collaboration with 

established campus wellness and student life offices. Thus, our findings could have direct 

campus-level impacts.  

 

This study has a few limitations. First, we excluded n=44 respondents in the 

contraceptive knowledge analyses and n=121 respondents in STD/I analyses because of 

missing data. With this exclusion, we lost about 9% and 23% of the sample, respectively. 

If all individuals excluded were method users, we would anticipate observing 

associations closer towards the null; but if all individuals excluded were method non-

users, we would anticipate observing greater magnitudes of association away from the 

null. To account for this exclusion, multiple imputation should have been applied. 

Second, were we underpowered to detect interacting effects between contraceptive 

knowledge and race and STD/I knowledge and race. The necessary sample size needed to 

have enough power to detect a small effect size (f2=0.02) would be N=555. Third, several 

limitations exist as the study was conducted with students enrolled in public health 

classes. It is possible that these students have greater SRH-related knowledge and higher 

levels of contraception and condom use than non-health studies students, thus our 

observed associations are likely biased towards the null and serve as a conservative 

estimate. Also, although the target student population at this university is diverse and 
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one-quarter of respondents reported a non-white race, our sample was predominately 

white and female. Additionally, data were collected via a self-reported questionnaire; 

therefore, there is potential for social desirability or prevarication bias on reports of 

method use behavior, condom and pregnancy attitudes, and past sexual history (e.g. 

testing and diagnosis).171 However, all measures were taken or adapted from previously 

administered questionnaires and many are validated with good 

psychometrics.88,127,132,172,173 Thus, because of these limitations related to our source 

population overall generalizability of findings are limited. Fourth, our sample only 

included respondents who had a partner that was of the opposite sex. However, this only 

removed n=21/296 (8%) and n=8/318 (3%) of respondents in our two samples. Lastly, 

the cross-sectional study design employed does not allow us to assess temporality of 

knowledge and its impact on future contraceptive and condom use behaviors.  

 

Conclusions 

Our study provides information on SRH knowledge, using contraception-specific 

and STD/I-specific knowledge instruments, and extends understanding of how SRH 

knowledge levels differ by method use and the associations between SRH knowledge and 

method use behaviors. Our adjusted analyses highlight that improving contraceptive 

knowledge could improve contraceptive use but improving STD/I knowledge alone may 

not be sufficient to improve condom use behaviors. These differences in knowledge types 

and method behavior are critical for medical professionals and public health practitioners 

alike, who need to consider the interplay of knowledge, socio-cultural influences, and 
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method use motivations when discussing use with YAs. Future research examining 

contraceptive and STD/I knowledge and social influences to better understand their 

collective associations with method use behaviors, particularly effective methods, single 

condom use, and dual method use, is needed to expand on our findings and provide key 

insight into the differential associations between contraceptive knowledge and method 

behavior, and STD/I knowledge and method behavior. Public health practitioners and 

campus-based personnel should consider SRH knowledge booster initiatives and 

programs for YAs that concurrently touch on SRH social norms and attitudes, versus a 

more traditional, siloed focus on SRH education to promote method use behavior.  
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CHAPTER 4 

ASSOCIATION BETWEEN RELATIONSHIP CHARACTERISTICS, SEXUAL 

HEALTH ATTITUDES, AND DUAL CONTRACEPTIVE USE AMONG YOUNG 

ADULT COLLEGE STUDENTS AGES 18-24 

 

Abstract 

Objective: Determine the relationship characteristics, sexual health attitudes, and 

demographic factors associated with dual use among college students. 

 

Participants: September–October 2018 via campus e-mail, we recruited College of 

Public Health students attending a large, urban, public university (N=424). 

 

Methods: Respondents completed a cross-sectional, web-based sexual health 

questionnaire. Descriptive statistics were calculated. Multiple logistic regression models 

were run to determine the association between relationship characteristics, pregnancy and 

condom attitudes, demographics, and dual use the last time having sex.  

 

Results: In a fully adjusted model for all correlates, only trust score was significantly 

associated with dual use (aOR=0.982; 95% CI 0.966, 0.998). In separate models, having 

sex with a casual date/acquaintance (aOR=3.149; 95% CI: 1.550-6.397) was positively 

associated with dual method use, while   a one-unit increase in commitment score 

(aOR=0.987, 95% CI: 0.976-0.999) was inversely associated with dual use. 
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Conclusions: Emotion-based constructs may be more influential on dual use behaviors 

than discrete relationship factors. 

 

Introduction 

Young adults (YA) age 18-24 are disproportionally affected by adverse sexual 

and reproductive health outcomes, such as unintended pregnancy (UP) and sexually 

transmitted diseases and infections (STD/I).1,2 YAs account for the highest pregnancy 

rates (~76 per 1,000) and incident STD/I cases (10 million) among all age groups in the 

United States.5,6 Unintended pregnancy can lead to long-term financial hardships and 

physical and psychological distress for young parents and their child, as young parents 

are more likely to live below the poverty line and rely on public assistance, receive 

delayed prenatal care, and have babies born preterm.104 Additionally, while some STD/Is 

are curable if caught early, if left untreated they can have lasting complications among 

both males and females.107  

 

Fortunately, both YA pregnancy and STD/I incidence are preventable. Highly 

effective contraceptive methods, like long-acting reversible contraceptives (LARC), are 

most effective in preventing pregnancy but offer no protection against STD/Is. 

Conversely, condoms are the only method to protect against STD/Is but are less effective 

against pregnancy than LARCs.10 Thus, dual protection, concurrent use of a highly 

effective method and a condom, is noted as the best way to prevent both UP and 

STD/Is.8,12 However, YA dual method remains low.174  
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College students account for about 43% of all YAs ages 18-24.139 This subgroup 

tends to be a vulnerable, high-risk population – with increased rates of sexual activity and 

low prevalence of contraceptive and condom use.53,98 Further, YA college students are in 

the midst of life course transitions as they move into emergent adulthood, a 

developmental period characterized by personal identity exploration and development of 

behavioral patterns that can influence emotional and physical health functioning later in 

life.70,83 During this time, students may develop an increased sense of personal autonomy, 

greater confidence in their decision-making abilities, and explore new and/or unique 

social and sexual interactions and relationships.83  

 

From an interpersonal standpoint, current research has found greater trust,46 

exclusivity,12 relationship commitment43 and intimacy,44,45 and being in steady, long-term 

partnerships48–50,52,53 associated with decreased contraceptive use and/or use of less 

effective contraceptive methods and increased risk of an STD/I. However, the landscape 

of YA relationships and sexual experiences are changing. YAs may have multiple, 

concurrent partners43 or partner commitment without a traditional “boyfriend” or 

“girlfriend” label.50,81,82 Given the pervasiveness of sexual activity among college 

students and the on-going changes in relationships, there is a need to further examine a 

variety of relationship characteristics, outside of fixed labels, associated with dual use 

behavior to better elucidate the spectrum of partnership factors related to YA method use 

and STD/I risk.12,42,43,70,83,84  
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The purpose of this study was to determine the relationship characteristics, 

pregnancy and condom attitudes, and demographic factors associated with dual 

contraceptive use among a sample of YA, ages 18-24, attending a large, urban public 

university. We hypothesized that percieved non-exclusive partnerships, and having a non-

romantic partner are associated with dual method use, while increased partner trust and 

increased partner commitment are inversely associated with dual method use the last time 

having sex.  

 

Methods 

Setting 

The setting for this cross-sectional study was a large, urban university in the 

Northeastern United States. The university enrolls approximately 40,000 students per 

year and houses colleges of business, liberal arts, science and technology, and public 

health.  

Study Population and Eligibility 

All students ages 18-24 in the College of Public Health were eligible to complete 

a sexual and reproductive health questionnaire. A total of 1,301 students attempted the 

questionnaire, but only N=732 students submitted the questionnaire (56%). Respondents 

were excluded from the analytic sample if they reported never having sexual intercourse 

during their lifetime (n=188) or were not at risk for pregnancy the last time having sex, in 

that they only had anal sex (n=15), were trying to get pregnant (n=1), identify as male but 
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did not have a female partner (n=13), identify as female but did not have a male partner 

(n=8), or had incomplete data for the variables included in the analysis (n=83). The final 

analytic sample included eligible participants with complete data for the variables 

included in the analysis (N=424).  

Questionnaire Development and Data Collection 

The Theory of Triadic Influence was used to guide questionnaire development.103 

The web-based, self-reported questionnaire included items on demographics, sexual 

history, partner relationship factors, partner sexual violence, substance use, depressive 

symptoms and self-esteem, sexual health knowledge, sexual health attitudes, and self-

efficacy to use a condom.  

 

The questionnaire was distributed via campus email in September and October 

2018. The email included an invitation letter with informed consent language describing 

the study and the questionnaire link. An invitation letter with informed consent language 

was utilized, versus a traditional informed consent form, to retain participant anonymity 

(Temple University Institutional Review Board, #25316). The questionnaire took 

approximately 15-17 minutes to complete, and upon submission, students had the option 

of being directed to an external link to enter their email address for a chance to win one 

of 50 $10 gift cards to a local food establishment on campus.  
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Study Measures and Coding  

Dual Contraceptive Use 

 The dependent variable was dual contraceptive use, measured by the question: 

“The last time you had sexual intercourse, what method did you or your partner use to 

prevent pregnancy? (Select all that apply)” with response options: “no method, birth 

control pills, condom, intrauterine device [IUD], implant, birth control shot, birth 

control patch, vaginal ring, withdrawal, not sure, or other”. Method options were coded 

as: dual method users (condom and one of the following methods: IUD, implant, birth 

control pills, shot, patch, or vaginal ring) and non-users (use of a single method, 

withdrawal method, or no method).  

 

Relationship characteristics 

 Four main independent variables were used to examine relationship 

characteristics. Commitment to last sexual partner was measured using the validated 7-

item Investment Model Commitment Subscale (α=0.97).157 Item responses were 

measured on a 9-point Likert scale: 0 (do not agree at all) to 8 (agree completely).157 

Partner commitment scores were calculated by taking the sum of all seven items, where 

higher scores denoted greater commitment with last sexual partner (range: 0-56).157 

Partner trust was measured using the validated 8-item Dyadic Trust Scale (α=0.93).158 

Item responses, adapted to refer to the respondent’s last sexual partner, were measured on 

a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree).158 Two additional 

measures: closeness (“I felt close to the partner I last had sex with”) and love (“I loved 

the partner I last had sex with”) were included in this scale. Total partner trust score was 
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calculated by taking the sum of all 10 items where higher scores denoted greater feelings 

of trust toward the respondent’s last sexual partner (range: 10-70).158  

 

Partner label was measured by the question: “How would you best describe your 

last sexual partner?”82,134 Response choices included: romantic partner, casual date, 

stranger, acquaintance, friend, former romantic partner (an ex), and other. These 

responses were treated categorically with casual date and acquaintance being combined 

into a single category.12 Responses of “other” were placed into the group best described 

by the specified label. Perceived partner exclusivity was measured by the question: “To 

the best of your knowledge, did this person have other sex partners while you were 

having a sexual relationship?”.45 Responses were measured categorically: yes [not 

exclusive], no [exclusive], and don’t know. 

 

Additional Measures  

 Depressive symptoms, self-esteem, pregnancy attitudes, and condom attitudes 

were examined as covariates. Depressive symptoms were measured using the validated 

10-item CES-D short form (α= 0.89).160 All 10 items were measured on a 4-point Likert 

scale: 0 (rarely or none of the time [less than 1 day] to 3 (all of the time [5-7 days]). Total 

scores are the sum of all items. Higher scores denote greater depressive symptoms (range: 

0-30).160 Self-esteem was measured using the validated 10-item Rosenberg Self-Esteem 

Scale (α= 0.86).161 Items were measured on a 4-point Likert scale: 4 (strongly agree) to 1 

(strongly disagree). The total score was calculated by summing each item. Higher scores 

denoted higher self-esteem (range: 10-40).161 Pregnancy attitudes were measured using 
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the 5-item Attitudes Toward Potential Pregnancy Scale (α= 0.86). Item responses were 

measured on a 5-point analog scale anchored by a low response choice as 1 and a high 

response choice as 5.132 Total attitude score was the sum of all items, where higher scores 

represented more positive pregnancy attitudes (range: 5-25).132 Condom attitudes were 

measured using the validated 14-item Multi-Factor Attitudes Toward Condom Scale 

instrument (α= 0.82).164 Items were measured on a 7-point semantic differential scale.164 

All items were reverse coded and summed so higher scores correspond to more positive 

attitudes (range: 14-98).164 

  

Other variables included were: sex (male, female), race (white, Black, Asian, two 

or more races), Hispanic ethnicity (yes, no), age (years, range: 18-24), education 

(freshman/first year, sophomore, junior, senior, graduate student), age of sexual debut 

(years, range: 12-23), number of lifetime sexual partners (1 person, 2-3 people, 4-9 

people, 10 or more people), history of STD/I testing (no or not sure, yes), history of 

STD/I diagnosis (no or not sure, yes), history of sexual violence (yes, no), pregnancy 

history (yes, no), alcohol use [in the past 30 days] (never, have used but not in past 30 

days, 1-2 days, 3-5 days, 6-9 days, 10-30 days), and marijuana use [in the past 30 days] 

(never, have used but not in past 30 days, 1-2 days, 3-9 days, 10-30 days). 

Statistical Analysis 

SAS 9.4 PROC FREQ, MEANS, and LOGISTIC were used to complete the study 

analyses (version 9.4, SAS Institute Inc, Cary, NC, 2017). Descriptive statistics were 

calculated. Internal consistency was assessed for all scales. Bivariate logistic regression 
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models were fit for each independent variable and dual method use, as well as each 

covariate. Significant variables (p≤0.25) were retained in the multivariable models. All 

non-correlated eligible variables were entered in the multiple logistic regression model 

and fit using backward section. Overall, five multivariable regression models were fit to 

determine the association between dual method use: one for each relationship 

characteristic independently (partner label, perceived partner exclusivity, partner trust, 

and partner commitment) and one for all four relationship characteristics together. 

 

Results 

Respondent characteristics 

Respondent characteristics are displayed in Tables 10 and 11. The sample was 

predominately female (89%) and white (76%), with a mean age of sexual debut of 17 

years old (SE=0.078). Forty-two percent reported having >3 sexual partners during their 

lifetime, and 20% of the sample reported a history of sexual violence. Sixty-five percent 

of the sample reported their last sexual partner was a romantic partner, 9% denoted being 

non-exclusive with their partner, and 15% did not know their perceived exclusivity status. 

About 24% of the sample reported dual method use the last time having sex, and both 

mean partner trust scores (M=52.51, SE=1.598) and partner commitment scores 

(M=32.56, SE=2.107) were significantly lower among dual users than non-users (Trust: 

M=56.21, SE=0.789; Commitment: M=38.52, SE=1.089). Psychometrics of scales had 

moderate to high internal consistency (partner trust: α=0.93; partner commitment: 

α=0.97; pregnancy attitude: α=0.76, condom attitude: α=0.79, self-esteem: α=0.91; 

depressive symptoms: α=0.84).  
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Table 10. Sample demographic and sexual health 

characteristics (N=424). 

 N (%) 

Sex  

Female 377 (88.9) 

Male  47 (11.1) 

Race  

White    322 (75.9) 

Asian    48 (11.3) 

Black    38 (9.0) 

Two or more races  16 (3.8) 

Ethnicity  

Non-Hispanic 395 (93.2) 

Hispanic    29 (6.8) 

Education Year  

Freshman/First Year 108 (25.5) 

Sophomore       52 (12.3) 

Junior        104 (24.5) 

Senior        96 (22.6) 

Graduate Student  64 (15.1) 

Alcohol Use (past 30 days)  

Never Used           34 (8.0) 

0 daysa 32 (7.6) 

1-2 days          76 (17.9) 

3-5 days          118 (27.8) 

6-9 days          105 (24.8) 

10-30 days        59 (13.9) 

Marijuana Use (past 30 days)  

Never Used             162 (38.2) 

0 daysb 90 (21.2) 

1-2 days          63 (14.9) 

3-9 days          55 (13.0) 

10-30 days        54 (13.0) 

History of Sexual Violencec  

No  339 (80.0) 

Yes 85 (20.0) 

Lifetime number of sexual partners  

1 person     130 (30.7) 

2-3 people     118 (27.8) 

4-9 people     120 (28.3) 

10 or more people 56 (13.2) 

 Mean (SE) 

Age (years)d 20.3 (0.088) 

Age of Sexual Debut (years)e 17.0 (0.078) 

Pregnancy Attitude Scoref  8.7 (0.206) 

Condom Attitude Scoreg 70.2 (0.581) 

Note: SE = Standard Error 



102 

 

a. Have used alcohol, but not during the past 30 days. 

b. Have used marijuana, but not during the past 30 days. 

c. Question worded: “Has an intimate partner ever forced 

you to have sex, even when you did not want to?” 

d. Participant age, in years (range: 18-24). 

e. Age first had sex, in years (range: 12-23).  

f. Attitudes Toward Potential Pregnancy score (α=0.76, 

range: 5-25). Higher scores denote more positive attitudes 

toward pregnancy. 

g. Multi-Factor Attitude toward Condom Scale score 

(α=0.79, range: 37-95), adapted to refer to respondent’s 

last sexual partner. Higher scores denote more positive 

attitudes towards condoms. 
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Table 11. Relationship characteristics overall and by dual method use status (N=424). 

  Dual Method Usea  

 Overall 

(N=424) 

Yesb 

(n=101) 

Noc 

(n=323) p-value 

 N (%)  

Partner Labeld    0.021* 

Romantic Partner 277 (65.3) 57 (56.4) 220 (68.1)  

Friend              51 (12.0) 15 (14.9) 36 (11.1)  

Casual Date or Acquaintance       45 (10.6) 19 (18.8)     26 (8.0)  

Former Romantic Partnere  43 (10.1)  8 (7.9) 35 (10.8)  

Stranger               8 (1.9)  2 (2.0)   6 (1.9)  

Perceived Partner Exclusivityf    0.170 

Exclusiveg  320 (75.5) 70 (69.3)  250 (77.4)  

Not Exclusiveh 40 (9.4) 21 (20.8)  30 (9.3)  

Don’t knowi    64 (15.1) 10 (9.9) 43 (13.3)  

 Mean (SE)  

Partner Trust Scorej 55.3 (0.715) 52.5 (1.598) 56.2 (0.789) 0.039* 

Partner Commitment Scorek 37.1 (0.976) 32.6 (2.107) 38.5 (1.089) 0.013* 

Note: SE = Standard Error, * = p≤0.05 

a. Question worded: “The last time you had sexual intercourse, what method did you or your 

partner use to prevent pregnancy? (Select all that apply)”. 

b. Use of a condom and a hormonal method: birth control pill, intrauterine device (IUD), 

implant, birth control shot, birth control patch, or birth control ring, the last time having sex. 

c. Use of a singleton hormonal method: birth control pill, intrauterine device (IUD), implant, 

birth control shot, birth control patch, or birth control ring, use of a condom, use of the 

withdrawal method, or no method the last time having sex. 

d. Question worded: “How would you best describe your last sexual partner?”. 

e. An “ex” partner.  

f. Question worded: “To the best of your knowledge, did this person have other sex partners 

while you were having a sexual relationship?”. 

g. Respondent’s last sexual partner did not have any other concurrent sexual partners. 

h. Respondent’s last sexual partner did have other concurrent sexual partners. 

i. Respondent is unsure if last sexual partner had other concurrent sexual partners. 

j. Dyadic Trust Scale with two additional items added, adapted to refer to the respondent’s 

last sexual partner (α=0.93, range: 10-70). Higher scores denote greater level of partner trust.  

k. Investment Model Commitment Subscale adapted to refer to respondent’s last sexual 

partner (α=0.97, range: 0-56). Higher scores denote greater level of relationship commitment. 
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Multivariable Models 

Table 12 shows the separate multivariable models for each relationship 

characteristic. Six items were found significantly associated with dual method use 

(p≤0.25) at the bivariate level and were entered into the multivariable models with each 

relationship characteristic measure: sex, race, lifetime number of sexual partners, 

education, pregnancy attitudes score, and condom attitudes score.  

 

Partner Trust 

 One-unit increase in partner trust score was associated with decreased odds of 

dual method use (aOR=0.982; 95% CI: 0.966, 0.998), controlling for pregnancy attitudes 

score, condom attitudes score, education, and sex.  

 

Partner Commitment 

One-unit increase in partner commitment score was inversely associated with 

odds of dual method use the last time having sex (aOR=0.987; 95% CI: 0.976, 0.999),  

controlling for pregnancy attitudes score, condom attitudes score, education, and sex.  
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Table 12. Independent association between relationship characteristics, sexual health covariates, 

and demographics (N=424).  

Partner Trust Model Variables 

Dual Method Usea 

aOR (95% CI) 

Fully Adjusted Model Final Model 

Partner Trust Scoreb 0.980 (0.963, 0.997)* 0.982 (0.966, 0.998)* 

Pregnancy Attitude Scorec 0.925 (0.866, 0.987)* 0.926 (0.868, 0.987)* 

Condom Attitude Scored 1.052 (1.029, 1.076)* 1.050 (1.028, 1.074)* 

Lifetime number of sexual partners   

1 person     1.000 (ref) - 

2-3 people     1.000 (0.525, 1.905) - 

4-9 people     0.611 (0.306, 1.220) - 

10 or more people 1.328 (0.597, 2.953) - 

Education Year   

Freshman/First Year 1.000 (ref) 1.00 (ref) 

Sophomore       1.650 (0.715, 3.810) 1.764 (0.780, 3.988) 

Junior        1.009 (0.483, 2.105) 0.974 (0.486, 1.950) 

Senior        1.257 (0.590, 2.679) 1.153 (0.567, 2.344) 

Graduate Student  2.992 (1.332, 6.720)* 2.965 (1.394, 6.307)* 

Sex   

Female 1.000 (ref) 1.000 (ref) 

Male 0.292 (0.106, 0.806)* 0.279 (0.104, 0.750)* 

Race   

White 1.000 (ref) - 

Asian 0.305 (0.102, 0.917)* - 

Black 0.544 (0.195, 1.520) - 

Two or more races 1.706 (0.521, 5.588) - 

Partner Commitment Model Variables 

Dual Method Usea 

aOR (95% CI) 

Fully Adjusted Model Final Model 

Partner Commitment Scoree 0.987 (0.974, 0.999)* 0.987 (0.976, 0.999)* 

Pregnancy Attitude Scorec 0.928 (0.868, 0.992)* 0.929 (0.871, 0.992)* 

Condom Attitude Scored 1.050 (1.026, 1.073)* 1.048 (1.026, 1.071)* 

Lifetime number of sexual partners   

1 person     1.000 (ref) - 

2-3 people     0.930 (0.485, 1.783) - 

4-9 people     0.598 (0.297, 1.205) - 

10 or more people 1.321 (0.593, 2.946) - 

Education Year   

Freshman/First Year 1.000 (ref) 1.000 (ref) 

Sophomore       1.538 (0.670, 3.530) 1.630 (0.724, 3.669) 

Junior        0.936 (0.451, 1.941) 0.914 (0.459, 1.823) 

Senior        1.167 (0.552, 2.467) 1.071 (0.529, 2.170) 

Graduate Student  2.893 (1.294, 6.471)* 2.879 (1.361, 6.092)* 

Sex   
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Female 1.000 (ref) 1.000 (ref) 

Male 0.289 (0.104, 0.799) 0.279 (0.104, 0.751)* 

Race   

White 1.000 (ref) - 

Asian 0.306 (0.102, 0.919)* - 

Black 0.575 (0.206, 1.599) - 

Two or more races 1.617 (0.494, 5.292) - 

Partner Label Model Variables 

Dual Method Usea 

aOR (95% CI) 

Fully Adjusted Model Final Model 

Partner Labelf   

Romantic Partner 1.000 (ref) 1.000 (ref) 

Friend              1.477 (0.688, 3.172) 1.500 (0.751, 2.995) 

Casual Date or Acquaintance       3.315 (1.536, 7.152)* 3.149 (1.550, 6.397)* 

Former Romantic Partnerg  1.034 (0.425, 2.513) 0.950 (0.404, 2.234) 

Stranger             1.430 (0.246, 8.299) 1.227 (0.225, 6.704) 

Pregnancy Attitude Scorec 0.921 (0.861, 0.985)* - 

Condom Attitude Scored 1.051 (1.027, 1.075)* 1.046 (1.024, 1.069)* 

Lifetime number of sexual partners   

1 person     1.000 (ref) - 

2-3 people     0.934 (0.484, 1.802) - 

4-9 people     0.541 (0.261, 1.118) - 

10 or more people 1.234 (0.542, 2.807) - 

Education Year   

Freshman/First Year 1.000 (ref) - 

Sophomore       1.447 (0.628, 3.337) - 

Junior        0.896 (0.429, 1.873) - 

Senior        1.112 (0.522, 2.367) - 

Graduate Student  2.607 (1.165, 5.835)* - 

Sex   

Female 1.000 (ref) 1.000 (ref) 

Male 0.282 (0.101, 0.789)* 0.331 (0.122, 0.898)* 

Race   

White 1.000 (ref) 1.000 (ref) 

Asian 0.297 (0.098, 0.896)* 0.263 (0.090, 0.775)* 

Black 0.543 (0.195, 1.511) 0.493 (0.181, 1.343) 

Two or more races 1.618 (0.496, 5.276) 1.598 (0.512, 4.991) 

Perceived Partner Exclusivity  

Model Variables 

Dual Method Usea 

aOR (95% CI) 

Fully Adjusted Model Final Model 

Perceived Partner Exclusivityh   

Exclusivei  1.000 (ref) 1.000 (ref) 

Not Exclusivej 1.156 (0.502, 2.659) 1.174 (0.528, 2.612) 

Don’t knowk    1.467 (0.752, 2.862) 1.476 (0.787, 2.769) 



107 

 

Pregnancy Attitude Scorec 0.917 (0.859, 0.979)* 0.919 (0.862, 0.980)* 

Condom Attitude Scored 1.049 (1.026, 1.073)* 1.048 (1.025, 1.071)* 

Lifetime number of sexual partners   

1 person     1.000 (ref) - 

2-3 people     1.009 (0.530, 1.919) - 

4-9 people     0.655 (0.325, 1.322) - 

10 or more people 1.442 (0.647, 3.214) - 

Education Year   

Freshman/First Year 1.000 (ref) 1.000 (ref) 

Sophomore       1.498 (0.656, 3.421) 1.598 (0.712, 3.586) 

Junior        0.890 (0.428, 1.849) 0.879 (0.440, 1.759) 

Senior        1.131 (0.536, 2.389) 1.064 (0.526, 2.154) 

Graduate Student  2.559 (1.159, 5.653)* 2.640 (1.259, 5.537)* 

Sex   

Female 1.000 (ref) 1.000 (ref) 

Male 0.296 (0.107, 0.818)* 0.285 (0.106, 0.767)* 

Race   

White 1.000 (ref) - 

Asian 0.310 (0.103, 0.932)* - 

Black 0.553 (0.199, 1.539) - 

Two or more races 1.560 (0.478, 5.098) - 

Note: variables not included in the final models after backwards elimination denoted with “-“. 95% 

Confidence intervals that do not contain a value of 1 are indicated in bold and with *. aOR = 

Adjusted Odds Ratio, CI = Confidence Intervals 

a. Use of a condom and a hormonal method: birth control pill, intrauterine device (IUD), implant, 

birth control shot, birth control patch, or birth control ring, the last time having sex. Reference 

category: no dual method use. 

b. Dyadic Trust Scale with two additional items added, adapted to refer to the respondent’s last 

sexual partner (α=0.93, range: 10-70). Higher scores denote greater level of partner trust. 

c. Attitudes Toward Potential Pregnancy score (α=0.76, range: 5-25). Higher scores denote more 

positive attitudes toward pregnancy. 

d. Multi-Factor Attitude toward Condom Scale score (α=0.79, range: 37-95), adapted to refer to 

respondent’s last sexual partner. Higher scores denote more positive attitudes towards condoms. 

e. Investment Model Commitment Subscale adapted to refer to respondent’s last sexual partner 

(α=0.97, range: 0-56). Higher scores denote greater level of relationship commitment. 

f. Question worded: “How would you best describe your last sexual partner?”. 

g. An “ex” partner. 

h. Question worded: “To the best of your knowledge, did this person have other sex partners while 

you were having a sexual relationship?” 

i. Respondent’s last sexual partner did not have any other concurrent sexual partners. 

j Respondent’s last sexual partner did have other concurrent sexual partners. 

k. Respondent is unsure if last sexual partner had other concurrent sexual partners. 
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Partner Label 

Students whose last sexual partner was a casual date or acquaintance had 3.149 

times increased odds (95% CI: 1.550, 6.397) of dual method use compared to students 

who last had sex with a romantic partner, controlling for condom attitudes score, sex, and 

race.  

 

Perceived Partner Exclusivity  

Perceived exclusivity status was not associated with dual method use, controlling 

for pregnancy attitudes score, condom attitudes score, education, and sex. 

 

All Relationship Characteristics  

Table 13 shows the fully adjusted multivariable model with all variables retained 

from the bivariate modeling and backward elimination. One-unit increase in partner trust 

score was associated with 0.982 decreased odds of dual method use the last time having 

sex (aOR=0.982; 95% CI: 0.966, 0.998).  

 

One-unit increase in pregnancy attitudes score was also found inversely 

associated with dual method use (aOR=0.926; 95% CI: 0.868, 0.987), while a one-unit 

increase in condom attitudes score was associated with increased odds of dual method 

use (aOR=1.050; 95% CI: 1.028, 1.074). Graduate students had 2.965 times increased 

odds of dual method use compared to freshman/first year students (95% CI: 1.394, 

6.307). Additionally, male students had 0.279 times decreased odds of dual method use, 

compared to female students (95% CI: 0.104, 0.750). 
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Table 13. Multivariable association between relationship characteristics, sexual health correlates, and 

dual contraceptive method use (N=424). 

 Dual Method Usea 

aOR (95% CI) 

Variables Fully Adjusted Model Final Model 

Partner Trust Scoreb 0.981 (0.956, 1.007)* 0.982 (0.966, 0.998)* 

Partner Commitment Scorec 1.000 (0.978, 1.022) - 

Partner Labeld   

Romantic Partner 1.000 (ref) - 

Friend               - 

Casual Date or Acquaintance       2.660 (0.942, 7.507) - 

Former Romantic Partnere 0.827 (0.297, 2.302) - 

Stranger             1.138 (0.159, 8.160) - 

Perceived Partner Exclusivityf   

Exclusiveg  1.000 (ref) - 

Not Exclusiveh 0.660 (0.235, 1.853) - 

Don’t knowi    0.733 (0.312, 1.725) - 

Pregnancy Attitude Scorej 0.925 (0.864, 0.991)* 0.926 (0.868, 0.987)* 

Condom Attitude Scorek 1.052 (1.028, 1.077)* 1.050 (1.028, 1.074)* 

Lifetime number of sexual partners   

1 person     1.000 (ref) - 

2-3 people     0.955 (0.488, 1.869) - 

4-9 people     0.545 (0.261, 1.007) - 

10 or more people 1.229 (0.537, 2.815) - 

Education Year   

Freshman/First Year 1.000 (ref) 1.000 (ref) 

Sophomore       1.574 (0.672, 3.683) 1.764 (0.780, 3.988) 

Junior        0.965 (0.456, 2.042) 0.974 (0.486, 1.950) 

Senior        1.217 (0.565, 2.620) 1.153 (0.567, 2.344) 

Graduate Student  2.814 (1.240, 6.388)* 2.965 (1.394, 6.307)* 

Sex   

Female 1.000 (ref) 1.000 (ref) 

Male 0.282 (0.101, 0.786)* 0.279 (0.104, 0.750)* 

Race   

White 1.000 (ref) - 

Asian 0.288 (0.094, 0.880)* - 

Black 0.524 (0.187, 1.474) - 

Two or more races 1.703 (0.511, 5.674) - 

Note: variables not included in the final models after backwards elimination denoted with “-“. 95% 

Confidence intervals that do not contain a value of 1 are indicated in bold and with *. aOR = Odds 

Ratio, CI = Confidence Intervals  
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a. Use of a condom and a hormonal method: birth control pill, intrauterine device (IUD), implant, 

birth control shot, birth control patch, or birth control ring, the last time having sex. Reference 

category: no dual method use. 

b. Dyadic Trust Scale with two additional items added, adapted to refer to the respondent’s last 

sexual partner (α=0.93, range: 10-70). Higher scores denote greater level of partner trust.  

c. Investment Model Commitment Subscale adapted to refer to respondent’s last sexual partner 

(α=0.97, range: 0-56). Higher scores denote greater level of relationship commitment. 

d. Question worded: “How would you best describe your last sexual partner?”.  

e. An “ex” partner.  

f. Question worded: “To the best of your knowledge, did this person have other sex partners while 

you were having a sexual relationship?” 

g. Respondent’s last sexual partner did not have any other concurrent sexual partners. 

h Respondent’s last sexual partner did have other concurrent sexual partners. 

i. Respondent is unsure if last sexual partner had other concurrent sexual partners. 

j. Attitudes Toward Potential Pregnancy score (α=0.76, range: 5-25). Higher scores denote more 

positive attitudes toward pregnancy. 

k. Multi-Factor Attitude toward Condom Scale score (α=0.79, range: 37-95), adapted to refer to 

respondent’s last sexual partner. Higher scores denote more positive attitudes towards condoms. 
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Discussion  

The purpose of this work was to assess the association between relationship 

characteristics, sexual health attitudes, and dual contraceptive method use among YA 

college students ages 18-24. Sex with a casual date/acquaintance was positively 

associated with dual use compared to sex with a romantic partner and partner 

commitment scores were inversely associated with dual use in independent regression 

models. However, only partner trust was significantly associated with dual use in both the 

independent model and the model fully adjusted for all relationship characteristics.  

 

In the multivariable regression model simultaneously adjusting for all four 

relationship-related variables (i.e., partner commitment, partner label, and perceived 

partner exclusivity), only partner trust was significantly inversely associated with dual 

method use with each 1-unit increase in trust score (aOR=0.982; 95% CI: 0.966, 0.998). 

This finding highlights the influence of partner trust on dual use behavior. Early in a 

relationship, intimacy tends to be low but can progressively develop.170,175 For YA 

college students navigating new social and sexual landscapes, sexual communication can 

be challenging.176 It is plausible that once trust is established, YAs may be apprehensive 

to continue conversations about condom use, given that condoms can symbolize 

infidelity.45 Further, YAs who trust the person they last had sex with may also be 

apprehensive about condom use conversations, out of concern for deterring intimacy.45 

Overall, partner trust emotions may be more influential on dual use than discrete partner 

labels and titles and partner commitment emotions, and needs to be accounted for when 

discussing method use options with YA. Practitioners should ask about sexual partners 
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and individual feelings toward that partner and tailor method use counseling 

conversations accordingly.  

 

While we expected partner trust to remain in our final model, it was surprising 

that it was the only characteristic associated with dual method use. Qualitative research 

has noted that conceptualization of partner trust may be influenced by past sexual 

experiences, sexual autonomy, emotional security and/or feelings of physical safety,169,177 

and highlights that these elements may be even more influential on conceptualization and 

establishment of relationship trust if a YA has experienced sexual violence.169 This is a 

particularly interesting connection, as 20% of students in our sample reported a history of 

sexual violence. But because of the cross-sectional design of our study, we are unable to 

determine if past experiences of sexual violence influenced recent perceptions of trust 

and method use behaviors. However, mixed-methods research could provide rich insight 

on the intersection of partner trust, history of sexual violence, and contraceptive use 

behaviors; and inform future longitudinal research questions to examine the association 

of past violence exposure on current and future partner trust and method use among YA 

college students. Given the variable nature of partner trust, this could be acutely 

important for understanding how perceived partner emotions are contextualized and the 

full emotional continuum that drives method use decisions and utilization. 

 

Consistent with our hypothesis, students who reported having sex with a casual 

date/acquaintance had increased odds of dual method use compared to a romantic 

partner165,175,178 in an independent model. However, it had a non-significant effect when 
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adjusted for all other relationship characteristics. Regardless, this finding has critical 

public health implications as it suggests that individual STD/I risk perceptions are largely 

influenced by one’s partner.45 For example, YAs having sex with a casual or unfamiliar 

partner may feel an increased sense of STD/I risk, versus those having sex with a more 

familiar, romantic partner.179 There has been a documented trade-off between condom 

and effective contraception use as familiarity with a partner increases.179 Thus, as 

familiarity with a partner grows, a heightened sense of sexual safety could develop, 

diminishing perceived need for condom use. Shifting STD/I risk perceptions among 

sexual partners is alarming given increased trends in YA STD/I incidence.180 Little 

concern for STD/Is and condom use could further contribute to these incidence rates and 

the spread of preventable sexual infections. Prevention efforts targeting YA in romantic 

relationships could be beneficial in improving dual method use.  

 

Increased partner commitment scores were also independently associated with 

decreased odds of dual method use but was non-significant when adjusting for all other 

relationship constructs. However, it still provides insight on an additional emotional 

construct that could influence method use behavior. Prior research has documented 

associations between increased commitment and decreased condom use.81,181 Similar to 

partner trust, partner commitment is also a feeling that can drive intimacy and foster a 

sense of emotional connection among partners.178 For YA, heavy emotional relationship 

investment may supersede intrapersonal perceptions of sexual risk and method use 

motives.23,182 Our finding supports these past studies and highlights that a greater sense of 

partner commitment could also decrease perceived sexual risk and condom use 
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motivations. Public health initiatives should also account for how feelings of partner 

commitment may decrease the perceived need for contraception and focus on promoting 

STD/I risk awareness to improve condom and dual method behavior.  

 

Strengths and Limitations 

This study has several strengths. Previously validated instruments with good 

psychometrics for partner trust and partner commitment were utilized, as well as an 

expanded measures of partner label and perceived partner exclusivity based on items 

from previously administered questionnaires.45,82,134 Additionally, our sample included 

sexually active college students ages 18-24, a population disproportionally burdened by 

pregnancy and STD/Is. Further, our sample also included YA males, a subgroup largely 

excluded from contraception and family planning research.24,183  

 

Our study has several limitations that should be kept in mind. First, we excluded 

83 respondents because of missing data; with this exclusion, we lost ~16% of the sample. 

If all individuals excluded were dual method users, we would anticipate observing 

associations closer towards the null; but if all individuals excluded were method non-

users we would anticipate observing greater magnitudes of association away from the 

null. Multiple imputation should have been conducted to account for this exclusion. 

Second, we examined perception of partner exclusivity and did not ask about each 

respondent’s own exclusivity. Because this partner exclusivity variable is subjective and 

could be based on an individual’s assumption of what is true for the person they last had 



115 

 

sex with, there could be differences in reporting. It is possible that there is an 

overreporting of perceived exclusivity and underreporting of unknown exclusivity status. 

Similarly, it is possible that romantic partnerships are being overreported. Therefore, our 

observed associations between perceived exclusivity, partner label, and method use may 

be biased toward the null. Third, a few limitations exist given the study was conducted 

with students enrolled in public health courses. For example, it is possible that these 

students, given their chosen discipline, may be more informed about pregnancy and 

STD/I risks and more likely to use dual methods than other YA college student 

populations. Therefore our observed associations are likely biased towards the null and 

serve as a conservative estimate. Additionally, all data collected were self-reported, 

which could introduce social desirability and prevarication bias.171 However, both trust 

and commitment measures utilized were previously validated with good 

psychometrics.157,158 Measures of partner label and perceived exclusivity were also based 

on items from previously administered questionnaires.45,82,134 Thus, our findings may not 

be generalizable to all college students and/or non-student YA populations. Fourth, the 

correlation between partner trust and partner commitment was r=0.72. There is usually 

concern for items at r=0.70. Our observed correlation coefficient did not exceed 0.80, 

which is the maximum cutoff value to conclude no multicollinearity between a pair of 

variables.184 Thus, because partner trust and partner commitment are conceptually 

different constructs, and because we had acceptable variance inflation factors (VIF) (trust 

= 2.19; commitment = 2.68) and tolerance (trust = 0.46; commitment = 0.37), both items 

were retained. Fifth, we added two additional items to the previously validated partner 

trust scale; however, these items did not adversely change internal consistency, as the 
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Cronbach's alpha value remained unchanged (α = 0.93) if either the closeness variable or 

the love-related variable were excluded. Lastly, our sample only included respondents 

who had a partner that was of the opposite sex. However, this only represents 6.7% of the 

sample.  

 

Conclusions  

 This study extends current knowledge on the association between varied 

relationship characteristics and dual contraceptive method use among YA college 

students. Findings highlight that highly variable emotion-based relationship constructs 

such as partner trust may be more influential on dual use behavior than discrete factors, 

such as partner label and perceived exclusivity, as well as the emotion-based partner 

commitment construct. Public health efforts need to account for the influence partner 

trust can have on behavioral motives and risk perceptions, and develop promotional 

messaging and media campaigns that highlight the importance of condom use and dual 

use regardless of how much a partner is trusted. Because promoting safe and healthy 

sexual and emotional relationships has traditionally been a top priority across college 

campuses, campus-based health clinics and wellness centers need to also consider 

addressing intimacy-related emotions and safe sex practices concurrently. Doing so could 

also improve dual method use and protect against adverse sexual and reproductive health 

outcomes during a formative time of YA development. 
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CHAPTER 5 

A THEORY-BASED APPROACH TO UNDERSTANDING 

INTERCONNECTED EFFECTS OF DUAL CONTRACEPTIVE USE AMONG 

YOUNG ADULTS AGES 18-24 

Abstract 

Introduction: Dual contraceptive method use protects against sexually transmitted 

diseases and infections and pregnancy. The purpose of this study was to assess the direct 

and indirect effects of psychosocial constructs and dual use among young adults ages 18-

24 attending a large, urban public university. 

 

Methods: College students were invited to complete a cross-sectional, web-based sexual 

health questionnaire in Fall 2018 (N=1,301). Structural equation modeling was used to 

assess the standardized direct and indirect effects cultural-environmental (knowledge, 

condom attitudes), interpersonal (partner commitment, partner trust), intrapersonal (self-

esteem, self-efficacy), and method use intention measures on dual contraceptive method 

use (N=406). The Theory of Triadic Influence (TTI) guided model testing. 

 

Results: The initial measurement model had poor fit and was re-specified to improve fit. 

In the final measurement model condom attitudes, partner commitment, and dual use 

intention had the strongest, significant associations with dual use. Condom attitudes were   

positively associated with dual use through intention (β = 0.18). Partner commitment was 

inversely associated with dual use through intention (β = -0.22). Intention was positively 
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associated with dual use (β = 0.84). The model explained 70% of the variance in overall 

dual method use and had moderate fit (χ2 = 101.22 df = 28; p= 0.00; χ2/df = 3.62; 

RMSEA = 0.08 (95% CI: 0.07 0.10); CFI = 0.88; TFI = 0.83; SRMR = 0.13). 

 

Discussion: Despite key pathways linking condom attitudes and partner commitment to 

intention and behavior, and large proportion of dual use behavior explained, the model 

had moderate fit. TTI may have utility in explaining dual method use, but continued 

research is needed to fit a TTI model using more accurate societal knowledge and 

attitudes measures as well as to include constructs on barriers to method use missing from 

our analyses.  

 

Introduction 

Young adults (YA) ages 18-24 are a sexually active population with high 

pregnancy and sexually transmitted diseases and infections (STD/I) prevalence.1,2 Not 

only can unintended pregnancy and STD/Is lead to long-lasting physical and emotional 

health implications, they place a significant financial strain on healthcare infrastructure.4,5 

Inadequate, incorrect, and inconsistent contraceptive use behaviors increase the risk of 

pregnancy and STD/Is. However, dual contraceptive method use, the concurrent use of 

highly effective contraceptive methods such as long-active reversible contraceptives and 

a condom, can effectively prevent against unintended pregnancy and STD/Is.8,12  
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Motives and facilitators of YA contraceptive use, let alone dual method use, are 

complex and interconnected.77,85 YA contraceptive use may be influenced by 

intrapersonal factors, such as biological factors,17,18 depressive symptoms,57,96 and 

contraceptive self-efficacy23,54; interpersonal factors, such as peer influences56,97 and 

partner influences42,81; and cultural-environmental factors such as access to family 

planning clinics,59,98,99 and sexual and reproductive health (SRH) knowledge20,37 and 

attitudes.56,100 However, there has been limited application of behavioral theories that 

consider multiple levels of influence, and how multiple constructs impact YA SRH 

research.85,91,10150,100  

 

This study used the Theory of Triadic Influence (TTI), a macro-level theory, as a 

conceptual framework to assess the direct and indirect effects of dual contraceptive use 

organized distally to proximally within three streams of influence: cultural-

environmental, interpersonal, and intrapersonal.103 We hypothesized: condom attitudes 

and self-efficacy to use a condom would have positive associations on dual use through 

dual use intention; partner commitment and partner trust would have inverse associations 

on dual use through dual use intention; self-esteem would have a positive association on 

dual use through self-efficacy to use a condom and dual use intention; STD/I knowledge 

would have a positive association on dual use through condom attitudes and dual use 

intention; and partner trust would have an inverse association on dual use through 

commitment and dual use intention, and a positive association through condom attitudes 

and dual use intention. Overall, dual use intention would explain the greatest proportion 

of variance in the model. Findings will extend current research by using structural 
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equation modeling to examine multiple constructs of YA dual contraceptive use across 

cultural-environmental, intrapersonal, and interpersonal streams of influence. 

 

 

Methods 

Setting 

This cross-sectional study was conducted at a College of Public Health within a 

large, urban university (~40,000 students) in Pennsylvania.  

Study Population and Eligibility 

College of Public Health students between the ages of 18-24 were eligible to 

complete an SRH questionnaire and participate in the study. Overall, N=1,301 students 

started the questionnaire, but only N=732 students submitted the questionnaire (56%). 

Respondents were excluded from the analytic sample if they reported never having sexual 

intercourse during their lifetime (n=188) or if they were not at risk for pregnancy the last 

time having sex because they only had anal sex (n=15), were trying to get pregnant (n=1), 

and/or identify as male but did not have a female partner (n=8), identify as female but did 

not have a male partner (n=13), or had incomplete data at the item-level for key study 

measures (n=101). The final analytic sample included eligible participants with complete 

data for the variables included in the analyses (N=406). 
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Data Collection  

The anonymous, web-based questionnaire was developed to include relevant 

measures using the TTI as a conceptual framework. Briefly, constructs included: partner 

relationship factors, self-esteem, SRH knowledge, SRH attitudes, and self-efficacy to use 

a condom.  

 

In September and October 2018, students were sent emails about the 

questionnaire through their university email accounts. The emails included an invitation 

letter with informed consent language that detailed the study and included the 

questionnaire link (Temple University Institutional Review Board, #25316). The 

questionnaire took approximately 15-17 minutes to complete. Upon submission, students 

had the option of being directed to an external portal to enter their email address for a 

chance to win one of 50 $10 gift cards to a campus food establishment. 

Study Measures and Coding  

Dependent Variable  

The primary dependent variable was dual method use, measured using the 

question “The last time you had sexual intercourse, what method did you or your partner 

use to prevent pregnancy? (Select all that apply)” with response options: “no method, 

birth control pills, condom, intrauterine device [IUD], implant, birth control shot, birth 

control patch, vaginal ring, withdrawal, not sure, or other”. Method options were coded 

as a binary measure: dual use (condom and one of the following: IUD, implant, birth 
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control pills, shot, patch, or vaginal ring) and no dual use (use of a single method, 

withdrawal, no use, or combinations of less effective method use).  

 

Independent Variables  

Cultural-environmental stream variables. STD/I Knowledge was measured using 

the validated 27-item Sexually Transmitted Disease Knowledge Questionnaire (STD-KQ) 

instrument (α=0.86).163 The STD/I knowledge score was calculated as the sum of all 

correct true and false answers. Higher scores indicated greater knowledge (range: 0-

27).163 Condom Attitudes were measured using the validated 14-item Multi-Factor 

Attitudes Toward Condom Scale (MFACS) instrument (α=0.82)164 Items were measured 

on a 7-point semantic differential scale.164 All items were reverse coded and summed so 

higher scores corresponded to more positive attitudes (range: 14-98).164 

 

Interpersonal stream variables. Partner Trust was measured using the validated 8-

item Dyadic Trust Scale (α=0.93).158 Item responses, adapted to refer to the respondent’s 

last sexual partner, were measured on a 7-point Likert scale from 1 (strongly disagree) to 

7 (strongly agree) (range: 8-56).158 Two additional measures: closeness (“I felt close to 

the partner I last had sex with”) and love (“I loved the partner I last had sex with”) were 

included in this scale. Total partner trust score was the sum of all 10 items, where higher 

scores denoted greater feelings of trust toward the respondent’s last sexual partner.158 

Partner Commitment was measured using the validated 7-item Investment Model 

Commitment Subscale (α=0.94).157 Item responses were measured on a 9-point Likert 

scale: 0 (do not agree at all) to 8 (agree completely).157 Partner commitment scores were 
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calculated by taking the sum of all seven items, and higher scores denoted greater 

partnership commitment with last sexual partner (range: 0-56).157 

 

Intrapersonal stream variables. Self-esteem was measured using the validated 10-

item Rosenberg Self-Esteem Scale (α= 0.86).161 Items were measured on a 4-point Likert 

scale: 4 (strongly agree) to 1 (strongly disagree). The total score was calculated by 

summing each item. Higher scores denoted higher self-esteem (range: 10-40). Self-

efficacy to use a condom was measured using a 4-item scale by Gebhardt et al. 

(α=0.76).128 Items were measured on a 5-point Likert scale: 5 (agree) to 1 (disagree). The 

total score was calculated by summing all four items. Higher scores denoted a higher 

degree of condom use certainty (range: 4-20).128 Age (continuous years), sex (male, 

female), and race (white, non-white [Black, Asian, two or more races]) were also 

included. 

 

One variable was included as a proximal intermediate precursor: intention to use 

dual methods the next time having sex. This variable was measured by the question: 

“Which of the following contraceptive methods do you intend to use the next time you 

have sex? (Select all that apply)” with response options: “no method, birth control pills, 

condom, intrauterine device [IUD], implant, birth control shot, birth control patch, 

vaginal ring, withdrawal, not sure, or other”. Method options were coded as: dual use 

intention (condom and one of the following: IUD, implant, birth control pills, shot, patch, 

or vaginal ring) and no dual use intention (use of a single method, withdrawal, no use, or 

combinations of less effective method use).  
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Sample Size Justification 

Due to sample size constraints, observed factor scores for each latent scale 

construct were utilized. Kline’s rule of thumb for structural equation modeling power is 

to have 11:1 predictors to respondents.35 Fitting a measurement model using factor scores 

yields a total of 11 items, with 66 non-redundant elements ([11(11+1)/2] =66) and 

requires a minimum sample size of N=660. However, Kline’s rule can realistically range 

from as low as 5 respondents for every 1 predictor to as high as 15 respondents for every 

1 predictor. 35 Our sample size of N=406 is approximately 6:1. While our sample size is 

low, it still falls in Kline’s proposed range and is therefore sufficient.35  

Analysis  

SAS 9.4 PROC MEANS and PROC FREQ was used to calculate sample 

descriptive statistics (version 9.4, SAS Institute Inc, Cary, NC, 2017). Mplus (version 

8.2) was used to fit and test the structural model of direct and indirect associations of 

psychosocial constructs and dual contraception use using weighted least squares means 

and variance.145,146 Standardized path coefficients were used to assess the direct and 

indirect associations. Effects of full and partial mediation were estimated using bias 

corrected bootstrapping with 1,000 iterations. Exogenous variables did not freely 

correlate. The total effect of a variable on dual method use, calculated by adding its direct 

and indirect associations, is reported, as well as the R2 value describing the proportion of 

variance in dual method use explained by the model. Model fit was evaluated based on 

chi-square (χ2) [value close to the degrees of freedom (df), p > 0.05], χ2/df ratio [value 

close 1, and less than 3], comparative fit index (CFI) [value ≥ 0.96], root mean square 
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error of approximation (RMSEA) [value < 0.05], Tucker-Lewis Index (TLI) [value ≥ 

0.95], standardized root mean residual (SRMR) [value < 0.08] values.185  

 

Results 

Respondent Characteristics 

Respondent characteristics are shown in Table 14. The sample was 88% female 

and 75% white with an average age of 20.3 years (SE=0.089). Twenty percent of students 

reported using dual contraceptive methods the last time having sex. Mean condom 

attitude score was 69.8 out of 94 (SE=0.586, range: 38-94). Mean partner trust score was 

54.9 out of 70 (SE=0.730, range: 10-70), and the mean partner commitment score was 

36.7 out of 56 (SE=0.996, range: 0-56). Psychometrics of the scales had relatively high 

internal consistency (STD/I knowledge: α=0.93; condom attitudes: α=0.78, partner trust: 

α=0.93; partner commitment: α=0.97; self-esteem: α=0.92; condom self-efficacy: 

α=0.91).  
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Table 14. Sample respondent characteristics (N=406). 

 N (%) 

Dual Method Usea  

Yes 97 (23.9) 

No 309 (76.1) 

Sex  

Female 356 (87.7) 

Male  50 (12.3) 

Race  

White    305 (75.1) 

Non-Whiteb       101 (24.9) 

Education Year  

Freshman/First Year 100 (24.6) 

Sophomore       51 (12.6) 

Junior        96 (23.7) 

Senior        97 (23.9) 

Graduate Student  62 (15.3) 

Lifetime number of sexual partners  

1 person     120 (29.6) 

2-3 people     114 (28.1) 

4-9 people     120 (29.5) 

10 or more people 52 (12.8) 

 M (SE) 

Age (years)c 20.3 (0.089) 

STI Knowledge Scored 13.2 (0.396) 

Condom Attitude Scoree  69.8 (0.586) 

Partner Trust Scoref 54.9 (0.730) 

Partner Commitment Scoreg  36.7 (0.996) 

Self-Esteem Scoreh 30.0 (0.288) 

Condom Self-Efficacy Scorei 15.2 (0.239) 

a. Note: SE = Standard Error  

b. a. Use of a condom and a hormonal method: birth control pill, 

intrauterine device (IUD), implant, birth control shot, birth control 

patch, or birth control ring, the last time having sex the last time 

having sex.  

c. b. Defined as Black, Asian, or two or more races. 

d. c. Participant age, in years (range: 18-24).  

d. STI Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-

27). Higher scores denote greater STI knowledge. 

e. Multi-Factor Attitude toward Condom Scale score (α=0.78, range: 

38-94), adapted to refer to respondent’s last sexual partner. Higher 

scores denote more positive attitudes towards condoms.  

f. Dyadic Trust Scale score with two additional items added, adapted 

to refer to the respondent’s last sexual partner (α=0.93, range: 10-

70). Higher scores denote greater level of partner trust.  
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Initial Measurement Model 

Figure 2 shows standardized parameter estimates for the direct and indirect 

associations in the initial measurement model. Race was inversely associated with STD/I 

knowledge (β = -0.13, p<0.01). Both sex (β = 0.13, p=0.01) and age (β = 0.33, p<0.01) 

were positively associated with STD/I knowledge. Condom attitudes were positively 

associated with dual use intention (β = 0.25, p<0.01) and dual use through intention (β = 

0.25, p<0.01). Age was positively associated with partner trust (β = 0.10, p=0.05), and 

trust was positively associated with commitment (β = 0.71, p<0.01). Self-efficacy to use a 

condom was positively associated with dual use intention (β = 0.13, p=0.03) and dual use 

through intention (β = 0.13, p=0.04).   Standardized indirect associations using bias 

corrected bootstrapping are also displayed in Table 15. The total effect of dual use was 

0.98 [direct effect (0.9) plus the sum of indirect effects (-0.01)]. The model explained 

97.9% of the variance in overall dual method use and 49.8% of the variance in partner 

commitment. Model fit was poor: χ2 = 92.72; df = 34; p= 0.00; χ2/df = 2.73; RMSEA = 

0.07 (95% CI: 0.05 0.08); CFI = 0.61; TFI = 0.41; SRMR = 0.24. 

g. Investment Model Commitment Subscale score adapted to refer to 

respondent’s last sexual partner (α=0.97, range: 0-56). Higher scores 

denote greater level of relationship commitment. 

h. Rosenberg Self-Esteem Scale score (α=0.92, range: 10-40). 

e. i. Condom Self-Efficacy score (α=0.91, range: 4-20). 
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Figure 2. Initial measurement model displaying standardized direct and indirect effects of dual 

contraceptive method use. (N=406). 
Note: *p-value ≤ 0.05.  

a. Use of a condom and a hormonal method: birth control pill, intrauterine device (IUD), implant, birth control shot, birth control patch, or 

birth control ring, the last time having sex the last time having sex.    

b. From the “Which of the following contraceptive methods do you intend to use the next time you have sex?” Defined as intention to use 

dual methods (yes, no).  

c. Multi-Factor Attitude toward Condom Scale score (α=0.78, range: 38-94), adapted to refer to respondent’s last sexual partner. Higher 

scores denote more positive attitudes towards condoms.  

d. Investment Model Commitment Subscale score adapted to refer to respondent’s last sexual partner (α=0.97, range: 0-56). Higher scores 

denote greater level of relationship commitment. 

e. Condom Self-Efficacy score (α=0.91, range: 4-20). 

f. Dyadic Trust Scale score with two additional items added, adapted to refer to the respondent’s last sexual partner (α=0.93, range: 10-

70). Higher scores denote greater level of partner trust.  

g. Rosenberg Self-Esteem Scale score (α=0.92, range: 10-40). 

h. STI Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-27). Higher scores denote greater STI knowledge. 

i. Defined as white v. Non-White (Black, Asian, or two or more races).  

j. Defined as female or male.  

k. Participant age, in years (range: 18-24). 
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Table 15. Standardized indirect associations of dual contraceptive method use using bias 

corrected bootstrapping in the initial measurement model (N=406). 

Indirect Patha βb 95% CI p-value 

race → knowledge → attitudes → intention → dual use 0.00  -0.10,   0.00 0.40 

sex → knowledge → attitudes → intention → dual use 0.00   0.00,   0.01 0.35 

age → knowledge → attitudes → intention → dual use 0.01 -0.01,   0.02 0.27 

race → trust →   intention → dual use 0.00 -0.02,   0.10 0.98 

sex → trust →   intention → dual use 0.00  -0.01,   0.01 0.91 

age → trust →   intention → dual use -0.01 -0.03,   0.02 0.57 

race → trust → attitudes → intention → dual use 0.00  0.00,   0.00 0.97 

sex → trust → attitudes → intention → dual use 0.00   0.00,   0.00 0.88 

age → trust →   attitudes → intention → dual use 0.00  0.00,   0.01 0.35 

attitudes → intention → dual use 0.25  0.13,   0.34 <0.01* 

race → trust → commitment →   intention → dual use 0.00  -0.01,   0.01 0.93 

sex → trust → commitment →   intention → dual use 0.00  -0.01,   0.01 0.85 

age → trust → commitment →   intention → dual use -0.01 -0.03,   0.00 0.24 

race → esteem → self-efficacy → intention → dual use 0.00  0.00,   0.00 0.93 

sex → esteem → self-efficacy → intention → dual use 0.00  0.00,   0.00 1.00 

age → esteem → self-efficacy → intention → dual use 0.00  0.00,   0.00 0.90 

self-efficacy → intention → dual use 0.13  0.01,   0.23 0.04* 

Note: CI = Confidence Interval, * = p≤0.05, Confidence interval is more informative and 

accounts for such asymmetry in the distribution of the estimate.1 

a. Bias corrected bootstrapping method presented for indirect effects.  

b. Standardized coefficients 
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Final Measurement Model 

The hypothesized model was revised to improve fit. Model modification was 

based on TTI’s conceptual framework and statistical analysis. We removed 

nonsignificant paths (p > 0.05) if it was not part of a pathway that had a significant 

coefficient, specifically: race and sex to trust and self-esteem, age to self-esteem, self-

esteem to self-efficacy, and trust to intention. Figure 3 shows standardized parameter 

estimates for the direct and indirect associations in the final measurement model. Race 

was inversely associated with STD/I knowledge (β = -0.13, p=0.01). Both sex (β = 0.13, 

p=0.01) and age (β = 0.33, p<0.01) were positively associated with STD/I knowledge. 

Condom attitudes were positively associated with dual use intention (β = 0.22, p<0.01) 

and dual use through intention (β = 0.18, p<0.01). Trust was positively associated with 

commitment (β = 0.71, p<0.01) and negatively associated with dual use through 

commitment and intention (β = -0.16, p<0.01). Commitment was negatively associated 

with intention (β = -0.26, p<0.01) and dual use through intention (β = -0.22, p<0.01). 

Self-efficacy to use a condom was positively associated with dual use intention (β = 0.16, 

p=0.02) and dual use through intention (β = 0.13, p=0.02).   Standardized indirect 

associations using bias corrected bootstrapping are also displayed in Table 16.   The total 

effect of dual use was 0.82 [direct effect (0.84) plus the sum of indirect effects (-0.02)]. 

The model explained 70.3% of the variance in overall dual method use and 50.7% of the 

variance in partner commitment. Model fit indices indicated moderate fit: χ2 = 101.22 df 

= 28; p= 0.00; χ2/df = 3.62; RMSEA = 0.08 (95% CI: 0.07 0.10); CFI = 0.88; TFI = 0.83; 

SRMR = 0.13. 
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Figure 3. Final measurement model displaying standardized direct and indirect effects of dual 

contraceptive method use (N=406).  
Note: *p-value ≤ 0.05.  

a. Use of a condom and a hormonal method: birth control pill, intrauterine device (IUD), implant, birth control shot, birth control patch, 

or birth control ring, the last time having sex the last time having sex.    

b. From the “Which of the following contraceptive methods do you intend to use the next time you have sex?” Defined as intention to use 

dual methods (yes, no). 

c. Multi-Factor Attitude toward Condom Scale score (α=0.78, range: 38-94), adapted to refer to respondent’s last sexual partner. Higher 

scores denote more positive attitudes towards condoms.  

d. Investment Model Commitment Subscale score adapted to refer to respondent’s last sexual partner (α=0.97, range: 0-56). Higher 

scores denote greater level of relationship commitment. 

e. Condom Self-Efficacy score (α=0.91, range: 4-20). 

f. Dyadic Trust Scale score with two additional items added, adapted to refer to the respondent’s last sexual partner (α=0.93, range: 10-

70). Higher scores denote greater level of partner trust.  

g. STI Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-27). Higher scores denote greater STI knowledge. 

h. Defined as white v. Non-White (Black, Asian, or two or more races).  

i. Defined as female or male.  

j. Participant age, in years (range: 18-24). 
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Table 16. Standardized indirect associations of dual contraceptive method use using bias 

corrected bootstrapping in the final measurement model (N=406). 

Indirect Patha βb 95% CI p-value 

race → knowledge → attitudes → intention → dual use 0.00 -0.01,  0.00 0.58 

sex → knowledge → attitudes → intention → dual use 0.00 0.00,  0.01 0.52 

age → knowledge → attitudes → intention → dual use 0.00 0.00,  0.01 0.46 

attitudes → intention → dual use 0.18 0.08,  0.29 <0.01* 

age → trust →   attitudes → intention → dual use 0.00 0.00,  0.01 0.40 

age → trust → commitment →   intention → dual use -0.02 -0.04,  0.00 0.06 

trust → commitment →   intention → dual use -0.16 -0.24,  0.09 <0.01* 

commitment →   intention → dual use -0.22 -0.33,  0.02 <0.01* 

self-efficacy → intention → dual use 0.13 0.02,  0.24 0.02* 

Note: CI = Confidence Interval, * = p≤0.05, Confidence interval is more informative and 

accounts for such asymmetry in the distribution of the estimate.1 

a. Bias corrected bootstrapping method presented for indirect effects.  

b. Standardized coefficients 

 

 

Discussion  

Given the high prevalence of pregnancy and STD/Is among YAs, a greater 

understanding of the interconnected motives and facilitators of dual method use behavior 

is necessary. Through this study, we used TTI as a guiding framework to examine the 

direct and indirect effects of dual method use among YA college students ages 18-24. To 

our knowledge, this study is one of the few studies to utilize TTI to examine the effects of 

dual use among college students through SEM. Our model had moderate fit to the data 

and explained about 70% of the overall variance in dual use behavior. Dual intention had 

the strongest, direct association with dual method use, while more positive condom 

attitudes and increased partner commitment were also strongly associated with dual use, 

through dual intention. These three constructs highlight important target areas for public 
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health programming and interventions to focus on in order to increase dual use among 

YAs.  

 

Our proposed conceptual model was based on TTI, an underutilized theoretical 

framework in YA SRH research.50,100 TTI is one of the most integrative, macro-level 

health behavior theories. It was selected because it provides a more comprehensive 

approach to envisioning the various influences on health behavior, and allows for these 

influences to be examined collectively.103 TTI has utility in guiding adolescent-based 

SRH studies focused on associations between contraceptive-related cognitions and dual 

use behavior100 and partner communication and contraceptive use.50 Our findings show 

that dual use intention was directly associated with dual use and mediated associations 

between proximal measures and method use. Because intention is one of the most 

important constructs in TTI103, we hypothesized that it would explain the greatest 

variance in dual method use in the model. However, it was partner commitment that 

explained the greatest amount of variance in dual use (50%). YA partner commitment is a 

heavily valued component of relationship development and overall intimacy.45 Increased 

partner commitment has been associated with more negative SRH attitudes, decreased 

STD/I risk perceptions, and decreased condom use.45,186 This finding emphasizes the 

heavy influence of partner-based emotions on dual method use, and the critical 

importance of addressing partner commitment in order to promote dual method use. 

Public health professionals and clinicians need to focus on stressing the necessity of dual 

use among committed partners and highlighting the prevalence of STD/I risks regardless 

of partner commitment level.  
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Condom attitudes also had a strong, positive association with dual use through 

intention. These findings were aligned with prior research noting more positive condom 

attitudes associated with condom use,23,41,100 condom use consistency,128 and condom use 

intentions181,186 among YA. This pathway illustrates the link between attitudes and 

method use, underscoring that improving YA condom attitudes could also be critically 

important for improving method use behavior. Well-designed public health messages that 

stress the importance of condom use and their urgency for STD/I risk protection could be 

useful in changing attitudes towards condoms, increasing dual use intention, and dual use 

behavior. 

 

Post Hoc Analysis 

 

Although knowledge and attitudes are situated in TTI’s cultural-environmental 

stream of influence, the knowledge and attitudes measures included in this study may not 

best reflect the true context of this stream of influence. For example, the cultural-

environmental stream of influence focuses on the societal and cultural information 

environmental that informs knowledge of and attitudes towards the behavior.103 However, 

the knowledge scale we utilized includes measures related to specific STD/Is and their 

etiology, natural history, treatment, consequences, prevention,163 while the attitudes scale 

used examines attitudes towards condoms as individual objects.173   These scales do not 

necessarily capture information that originated from one’s cultural environment, and may 

better reflect knowledge about different STD/Is and personal views towards condoms that 
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originate from an intrapersonal standpoint and influence self-efficacy to use a condom. 

Therefore, we modified our initial model to and completed post hoc analyses shifting 

STD/I knowledge and condom attitudes to the intrapersonal stream of influence and 

added a path from attitudes to self-efficacy.187 The path from attitudes to self-efficacy 

was also added since our attitudes measure falls more in the intrapersonal stream and in 

TTI intrapersonal factors ultimately influence one’s self-efficacy towards completing the 

behavior.  

 

Figure 4 shows standardized parameter estimates for the direct and indirect 

associations in the post hoc measurement model. Similar to our final model, the post hoc 

model explained a large proportion of the variance in overall dual method use (72%), and 

partner commitment still explained the greatest amount of most variance in the model 

(49%). However, the post hoc model had much better fit (χ2 = 64.94, df = 29,   p<0.01; 

χ2/df = 2.24; RMSEA = 0.06 (95% CI: 0.04, 0.07); CFI = 0.95; TFI = 0.93; SRMR = 

0.22) than our final model. Condom attitudes were positively associated with self-

efficacy to use a condom (β = 0.30, p<0.01); as well as dual use intention (β = 0.25, 

p<0.01) and dual use through intention (β = 0.21, p<0.01). Commitment was also 

negatively associated with intention (β = -0.17, p<0.01) and dual use through intention (β 

= -0.15, p=0.04). The total effect of dual use was 0.75 [direct effect (0.85) plus the sum 

of indirect effects (-0.10)].  Overall, this model also highlights the strong associations 

between condom attitudes, partner commitment, and dual use through intention; further 

solidifying the importance of   these constructs for public health initiatives and 

interventions. 
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Figure 4. Post hoc measurement model displaying the standardized direct and indirect 

effects of dual contraceptive method use (N=406).  
Note: *p-value ≤ 0.05.  
a. Use of a condom and a hormonal method: birth control pill, intrauterine device (IUD), implant, birth control shot, birth control patch, or 

birth control ring, the last time having sex the last time having sex.    

b. From the “Which of the following contraceptive methods do you intend to use the next time you have sex?” Defined as intention to use 
dual methods (yes, no). 

c. Investment Model Commitment Subscale score adapted to refer to respondent’s last sexual partner (α=0.97, range: 0-56). Higher scores 

denote greater level of relationship commitment. 
d. Condom Self-Efficacy score (α=0.91, range: 4-20). 

e. Multi-Factor Attitude toward Condom Scale score (α=0.78, range: 38-94), adapted to refer to respondent’s last sexual partner. Higher 

scores denote more positive attitudes towards condoms.  
f. Dyadic Trust Scale score with two additional items added, adapted to refer to the respondent’s last sexual partner (α=0.93, range: 10-

70). Higher scores denote greater level of partner trust.  

g. STI Knowledge Questionnaire (STD-KQ) score (α=0.93, range: 0-27). Higher scores denote greater STI knowledge. 
h. Defined as white v. Non-White (Black, Asian, or two or more races).  

i. Defined as female or male.  

j. Participant age, in years (range: 18-24). 
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Not only were the magnitude of the condom attitude path coefficients greater in 

the post hoc model than the final model, but condom attitudes were also significantly and 

positively associated with self-efficacy to use a condom. This highlights that our condom 

attitudes measure was much better suited for the intrapersonal stream of influence and   

provides additional support for fitting this post hoc model. This is important for 

researchers and public health professionals, as it emphasizes that varying types of 

attitudes can fit in the TTI framework. Examining different types of attitudes in TTI 

could provide vital understanding on the types of beliefs and views SRH interventions 

should target to promote dual use intention and dual use itself. Our post hoc model now 

resembles just the interpersonal and intrapersonal streams of influence of TTI. Given 

good model fit and a high proportion of variance explained, these two streams may be 

well suited to depict the interconnected factors associated with dual use behavior in YA 

college students. A few studies have also suggested using pieces of or combinations of 

theories, in order to work towards the goal of developing a more complete90,188 or 

multidimensional95 model of sexual health and condom use behavior.  
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Strengths and Limitations 

This paper has several strengths. The proposed conceptual model was based on 

TTI, an underutilized theoretical framework in YA SRH research, and as described 

above, TTI framework allowed for multiple psychosocial correlates related to YA dual 

contraceptive use to be examined together. Second, we utilized SEM to examine the 

direct and indirect effects of model variables simultaneously. Lastly, primary data was 

used for this study. The sexual and reproductive health survey used in this study was 

specifically designed based on TTI, therefore data included many variables of interest.  

 

Study limitations are present.  First, this study utilizes a cross-sectional design; 

however, mediation analyses are best suited for longitudinal data.189 Mediation itself 

relies on having at least three timepoints189 but we are unable to determine temporality 

between knowledge, attitudes, trust, commitment, self-esteem, self-efficacy, intention, 

and method use behavior, changes in model constructs and method use behavior over 

time. However, cross-sectional mediation analyses in SEM can be important for theory-

based studies, as findings can provide support for various theoretical frameworks and 

foundational evidence for new theory-based applications.190 Second, because of missing 

data we excluded n=101 respondents; ~ 14% of the sample. If all individuals excluded 

were dual method users, we would anticipate observing associations closer towards the 

null. However, if all individuals excluded were method non-users we would anticipate 

observing greater magnitudes of association away from the null. To account for this 

exclusion, multiple imputation or full information maximum likelihood techniques should 

have been applied. Third, we used Kline’s rule of thumb for determining if our sample 

size is sufficient.35 We had a ratio of about 6.2 predictors to 1 respondent, and could be 
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slightly underpowered. Because of these sample size constraints, factor scores for latent 

variables were used. Factor scores allowed latent variables to be utilized as observed 

variables but can potentially limit interpretability.  

 

In addition to TTI’s three streams of influence, it also has seven levels of 

causation: ultimate/underlying causes; social/personal nexus; expectancies and 

evaluations; affect and cognitions; decisions and intentions; trial behaviors and 

experiences; and behavior.103 However, we were unable to model all causal levels in all 

streams. Specifically, we were missing items related to: past experiences with dual use; 

social normative beliefs about method use (affect and cognition level, interpersonal 

stream); method use motivations and perceived method use norms (evaluations and 

expectancies level, interpersonal stream); method use self-determination and condom use 

negotiation skills (evaluations and expectancies level, intrapersonal stream); information 

about SRH health available (social/personal nexus level, cultural-environmental stream); 

accessibility of SRH healthcare, contraceptives, and condoms (ultimate underlying causes 

level, cultural-environmental stream); and social control and partner violence history 

(ultimate underlying causes level, interpersonal stream). We were, however, able to 

model constructs from all three of TTI’s streams of influence. Other items not included in 

our model were: perceived susceptibility to STD/I and pregnancy, perceived risk of   

STD/I and pregnancy, optimism bias, substance use, perceived benefits of method use,   

depressive symptoms, perceived stress, and concerns for medical privacy. Concerns for 

privacy could be an important construct for YA college students. Although many 

universities have campus-based resources and health centers that provide free or low-cost 
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SRH services and contraceptives,141 individuals may be worried about being seen 

accessing these services and resources on campus.191 It is also important to note that 

intention was measured based on the method one intends to use the next time having sex, 

but our outcome measure of dual use was measured based on the last time having sex. 

However, behavioral intention can serve as a good proxy measure of the behavior 

itself.192 We only modeled unidirectional paths, therefore we are not fully capturing 

potential bidirectional193 or simultaneous194 associations between model constructs. 

However, we were able to examine associations between proximal, distal, and ultimate 

model constructs and dual method use. 

 

Further, our questionnaire was solely distributed to College of Public Health 

students given administrative restrictions on University-wide and cross-college 

questionnaire dissemination. Therefore, several limitations exist relating to 

generalizability and potential bias. Findings may not be generalizable to all YAs. For 

example, public health students could have greater SRH-related knowledge and higher 

levels of dual use than non-health studies students. Therefore, our findings likely serve as 

a conservative estimate of true associations since this population should have prior 

knowledge and awareness of sexual health and contraception. Also, results may be 

different for YA populations not attending college or attending college in non-urban 

settings or smaller campuses.   These data were also self-reported which can introduce 

potential prevarication and social desirability bias on reports of method use behavior, 

method use intention, condom attitudes, and self-efficacy to use a condom.171 However, 

all measures were taken or adapted from previously administered questionnaires and 
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study constructs measured by validated scales showed high internal consistency (ranging 

α=0.78 to 0.93).157,158,162,163,173,178 We also added two additional items to the previously 

validated partner trust scale, but adding either item did not change internal consistency, 

as the Cronbach's alpha value remained 0.93 after adding closeness (α = 0.93), and love 

(α = 0.93). Lastly, our sample only included respondents who had a partner that was of 

the opposite sex. However, this exclusion removed only n=21/326 (6.4%) respondents 

from our sample.  

Conclusions 

 

This study is one of a few to use TTI framework to examine the direct and 

indirect effects of psychosocial constructs associated with dual method use, through 

SEM, among YA college students. Dual use intention, condom attitudes, and partner 

commitment are constructs to target during public health programs and interventions, as 

they had the greatest influence on dual use behavior. Our findings provide evidence for 

TTI’s interpersonal and intrapersonal streams of influence in explaining dual use 

behavior. Combinations of constructs and pathways across different theoretical 

frameworks may yield the best conceptual model for dual use and be used to develop 

interventions to increase dual use.95 Untangling the connected psychosocial constructs 

associated with dual use from varied theoretical perspectives can lay the foundation for 

future theory-driven public health initiatives that can decrease YA pregnancy and STD/I 

infections.     
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CHAPTER 6 

CONCLUSION  

 

Through this work, we sought to: (1) examine differences in SRH knowledge, 

contraceptive, and condom use behaviors by sex and race, and assess how SRH 

knowledge is associated with method use behavior; (2) determine the partner-specific 

correlates associated with dual contraceptive use; and (3) test the direct and indirect 

associations of psychosocial constructs on dual contraceptive use, among young adults 

(YA) ages 18-24 attending a large, urban public university.  

 

Findings across these studies emphasize the differential associations between 

types of SRH knowledge and method use behavior, as well the significance of emotion-

based relationship constructs (e.g. partner trust and partner commitment) on dual method 

use. Our findings also illustrate the ability of a complex health theory to capture dynamic 

SRH correlates and explain their associations with dual method use behavior.     

 

SRH Knowledge and Method Use 

Specifically, a one-point increase in contraceptive knowledge was associated with 

increased odds of effective contraceptive method use in multivariable analyses, but no 

association between STD/I knowledge and condom use was observed in Chapter 3. When 

STD/I knowledge was modeled alongside other psychosocial constructs, such as condom 

attitudes, dual use intention, and self-efficacy to use a condom, in Chapter 5, STD/I 
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knowledge was similarly not associated with dual method use or dual use intention. 

These findings illustrate differences that SRH knowledge types could have on method use 

behavior and highlight that while improving contraceptive knowledge could improve 

contraceptive use behaviors increasing STD/I knowledge alone may not be enough to 

increase condom use. Public health professionals and sex educators need to be aware of 

these differential associations between knowledge type and method use, and possibly 

consider the other associated factors that may influence one’s knowledge and method 

behavior.  

 

Trust, Commitment, and Dual Method Use 

Our research found increased partner trust score and commitment scores inversely 

associated with dual use in independent regression models. However, in fully adjusted 

models for various relationship-related variables, only partner trust scores were inversely 

associated with dual method use (Chapter 4). Recognizing that dual use behavior is multi-

factorial, we modeled the simultaneous effects of multiple constructs to better understand 

what influences dual use. Model findings revealed that partner commitment was 

significantly and inversely associated with dual method use; and explained 50% of the 

variance in dual use behavior in the model (Chapter 5). Across these study aims, and 

based on prior literature,1–4 it appears that both trust and commitment are important 

relationship constructs in the scope of SRH risk and method use behavior, as increased 

feelings of investment, commitment, and trust are notably associated with decreased 

STD/I risk perceptions and decreases motivation and intention to use dual methods.56,7  
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Targeted public health programs that address STD/I risks among emotionally-invested 

partners could be beneficial for promoting condom and dual use behaviors. 

 

 

Utility of The Theory of Triadic Influence to Explain Dual Method Use 

Our TTI model had moderate fit and explained 70% of dual use behavior. Despite 

explaining such a large proportion of dual use behavior, our model was actually quite 

limited. Since we were underpowered, we were unable to model all of TTI’s key 

constructs, some of which include perceived STD/I risk, perceived STD/I severity, 

barriers, reciprocal determinism, optimism bias, perceived STD/I susceptibility, 

perceived behavior control, concerns for medical privacy, perceived stress, and, 

depressive symptoms. Further, our model’s specified cultural-environmental stream of 

influence was not aligned with the stream’s true meaning. The cultural-environmental 

stream surrounds macro-level environmental factors, such as availability or accessibility 

of healthcare services, neighborhood built environment, or transportation options, that 

could influence societal knowledge and attitudes toward the behavior.8 Thus, we were not 

appropriately capturing one of the TTI’s three streams of influence.  

 

Because of TTI’s ability to explain a significant amount of method use behavior 

in light of critical limitations, it is plausible it may be the best theoretical model to 

explain dual method use.  Overall, correlates of YA dual use are vast and 

multidimensional.9,10 TTI provides both an integrative, meta-theoretical view of health 
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behavior, and explanations for such behaviors.8 Further, the model’s ecological 

framework encompasses constructs from multiple other theories, such as the Social 

Cognitive Theory, Health Belief Model, and Theory of Planned Behavior, but  allows for 

dozens of other hypotheses to be examined.8 Thus, using TTI to explain YA SRH and 

method use behaviors could provide promising results on key risk pathways to target in 

future public health interventions.  

 

TTI has been utilized in substance use prevention and colorectal cancer screening 

and prevention research,8 but less so in YA SRH. Specifically, two studies have used this 

framework to examine the association between contraceptive-related cognitions, partner 

communication, and method use behavior,11,12 but neither sought to use TTI as a 

framework to explain method use behavior. Thus, our research fills current gaps in 

knowledge by utilizing this theory to explain dual method use behavior among YA and 

provide insight on constructs to target in SRH programming and interventions.  

 

Partner Label, Perceived Partner Exclusivity and Method Use 

Reported partner label was only examined in Chapter 4 and was only significant 

in our independent model. Independently, we found that students having sex with a 

casual partner, compared to a romantic partner, had increased odds of dual method use. 

Although not significant in the full model adjusted for all relationship constructs, it 

highlights that there may be potential differences in STD/I risk perceptions by 

relationship type.42,57 Perceived risk for STD/Is appears heighted when having sex with a 
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more casual, unfamiliar partner.42 But as familiarity grows the sense of sexual safety 

increases, which can decrease perceived need for using a condom.3 Clinicians are in an 

excellent place to tailor contraceptive counselling, simply by asking a patient if their 

partners are romantic or more casual, discussing that STD/I risks prevail regardless of 

romantic involvement, and emphasizing the need for both dual methods in order to be 

protected against all SRH outcomes. Similarly, perceived partner exclusivity was only 

examined in Chapter 4. It was surprising that no associations between perceived partner 

exclusivity and dual use were observed in descriptive analyses or multivariable analyses 

(Chapter 4). We expected to see perceived exclusivity status compared to a non-

exclusivity status, associated with decreased odds of dual method use, given increased 

prevalence of casual sex, and the friends with benefits culture among college students.13  

 

However, our limited findings for partner label and null findings for partner 

exclusivity may be due to how the items was measured. First, it is based on one’s 

perception of their partner. Responses may vary given that each individual is making 

assumptions of what they hold as truth (e.g. are they just a friend?; do they think their last 

sexual partner had other sexual partners?), thus there is concern for misclassification bias. 

Second, we only examined perceived exclusivity of one’s partner, and did not capture 

information regarding individual exclusivity. Having this measure would have been 

beneficial to determine how perceived partner exclusivity aligns (or does not align) with 

individual exclusivity. Perception of partner exclusivity and reports of partner label are 

subjective of an individual’s assumption of what is true and could be reported differently 

among respondents. Thus, it is possible that respondents overreported perceived 
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exclusivity and underreported unknown exclusivity status. Similarly, it is possible that 

respondents overreported romantic partnerships and underreported more casual 

partnerships, such as sex with an “ex” partner, stranger, or friend. 

 

Methodological Considerations and Study Inference Limitations 

Non-Sexually Active YA  

Among our sample, 188 out of the total 732 respondents reported that they 

never had sex (26%). In developing our questionnaire, we did include an item about 

reasons for abstaining from sex. The question read: “What would you say is the most 

important reason why you have not had sex up to now? (select all that apply)”Answer 

choices included: “against religion or morals”, “don’t want to get pregnant”, “don’t 

want to get a sexually transmitted disease/infection [STD/I]”, “haven’t found the right 

person yet, in a relationship”, “but waiting for the right time”, “other (please specify)”. 

In a qualitative study by Anders et al, religious influences and desire to avoid SRH 

outcomes were reported by college students as reasons remaining abstinent.15 We 

anticipate that those two reasons will likely be the top two most reported in our sample. 

In our future work, we plan to explore these determinants of sexual abstinence further 

and see how the profile of a sexually abstinent student compares to that of a sexually 

active student.  
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Sample Exclusions and Power Limitations 

Throughout this research, we used listwise deletion to handle missing data. Using 

only complete cases we excluded ~9-23% of respondents across our study aims; thus 

reducing our statistical power. To better address multiple missing data, multiple 

imputation or full information maximum likelihood estimates should have been 

considered. Multiple imputation replaces missing values with a random sample of 

plausible values.16,17 These values are then estimated several times and results from each 

estimation are pooled into a single result.16,17 Full information maximum likelihood 

method is used frequently in SEM.16 It does not impute values, but estimates parameters 

directly using the information already present in the data set.16,17 It obtains parameter 

estimates by maximizing the likelihood function of the incomplete data.16,17 If we did this 

research over again, we would have utilized one of these techniques to handle missing 

data before conducting our analyses. Overall moving forward, greater attention to the 

percent missing in the sample is needed. 

 

As described earlier, we were underpowered testing for race as an effect modifier 

in Aim 1 and in fitting our SEM model in Aim 3. Although power calculations were 

conducted using Nquery during proposal development, we could have estimated our 

sample size using simulation. Simulations can estimate power under both ideal and non-

ideal situations using randomly generated data for a hypothetical study to simulate the 

proposed analyses 1,000 times.18,19 Results from each study are examined and 

aggregated, and the percent of percent of significant results is the estimated power.18 For 
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future proposals this will be considered and discussed extensively as an option for 

conducting power calculations, in consultation with a biostatistician.  

 

Future Research Opportunities 

Theoretical health behavior frameworks are useful in explaining health behavior, 

describing the interconnected nature of associated constructs, and ultimately in 

developing health interventions. In the scope of YA SRH, it is critically important to 

determine a framework that can best explain dual use behavior as well as other associated 

psychosocial constructs so that appropriate prevention programs and interventions to 

promote dual method use and decrease SRH risk can be developed. Thus, continued 

theory-driven research using TTI is imperative.  

 

Given our TTI model limitations, future research is needed to replicate this aim 

with more power in order to include the noted missing constructs from our model, 

particularly perceived susceptibility and perceived barriers to contraception. This will 

allow for more robust conclusions on the utility of TTI to truly explain method use 

behavior and can highlight other potential pathways to target in future interventions that 

we were unable to model.  

 

In Chapter 1, we noted that longitudinal research surrounding changes in emotion 

and feelings, partner concurrency, intimacy, and contraceptive use across relationships 

were needed.3,20,21 Although time and financial constraints did not allow for us to 
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examine these temporal associations in this work, our findings from Chapter 4 and 

Chapter 5 highlight the link between partner trust and commitment with method use 

behavior. Moving forward, we plan to use TTI to develop a longitudinal study to examine 

how intention to use a method of contraception changes over time and incorporate many 

of the relationship constructs (e.g. trust, commitment, label, exclusivity) as well as the 

constructs we noted as missing (e.g. perceived susceptibility). Our TTI model in Chapter 

5 noted that dual use intention had the strongest association with dual use behavior and 

was an important intermediate factor between a number of constructs and dual use: 

condom attitudes, self-efficacy to use a condom, partner trust, and partner commitment. 

Because intention serves a precursor to method use behavior, increasing dual use 

intentions could influence method behavior itself. By employing longitudinal methods, 

we could elucidate how partner factors, SRH attitudes, and SRH risk perceptions 

influence method intention and method use behavior in subsequent sexual events 

overtime. Using TTI for this future work will allow us to examine potential moderators 

that we were unable to detect in Chapter 3, given our small and non-generalizable 

sample. Overall, our future research will serve to untangle the entwined paths between 

knowledge, attitudes, social influences, personal characteristics and method use behavior 

overtime in order to best inform public health efforts to promote effective contraceptive 

method use, simultaneous to condom use, and ultimately mitigate the disparities in YA 

sexual and reproductive health. 
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Conclusion  

Through this research, we examined how interpersonal knowledge and 

intrapersonal relationship constructs are associated with method use behavior among YAs 

and tested the ability of TTI to explain dual use behavior. Our findings note that 

increasing contraceptive knowledge could increase contraceptive method use, but 

increasing STD/I knowledge may not be enough to promote condom use behaviors. 

Additionally, study results highlight that increased relationship-based emotions such as 

partner trust and commitment, are associated with decreased method use behavior and 

decreased STD/I risk perceptions. Further, these findings provide support for TTI as a 

useful framework for explaining YA dual method use. 

 

Given our findings, dynamic, theory-based public health programming, outreach, 

and interventions that intersect partner-based constructs, SRH knowledge, and 

intrapersonal health correlates could be beneficial for improving contraceptive and 

condom use behaviors, and dual method use, to ultimately decrease YA pregnancy and 

STD/I incidence. 
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APPENDIX A 

STUDENT SEXUAL AND REPRODUCTIVE HEALTH QUESTIONNAIRE 

 

Q1: You are receiving this e-mail for a project we are conducting in the Department of 

Epidemiology and Biostatistics to learn more about sexual and reproductive health 

attitudes, awareness, and behaviors. You were selected to take part in this study because 

you are a Temple University College of Public Health student. If you agree to participate, 

the questionnaire only takes about 15-17 minutes. Once you complete the questionnaire, 

you will have the opportunity to be entered into a drawing where 1 in 50 people will 

receive a $10 gift card.  

 

Your participation is voluntary. If any of the questions make you feel uncomfortable, you 

may skip any question you prefer not to answer. If you decline to participate, it will not 

affect your relationship with Temple University or the College of Public Health. We will 

NOT ask you for any information that could be used to directly identify you. Thus, your 

answers are anonymous and there are no risks to your privacy. In any sort of report that 

might be prepared, we will not include any information that would make it possible to 

identify you. All answers will be kept strictly confidential and only the researchers 

conducting this study will have access to them.  

 

Entry into the drawing for a gift card will be a separate form, and you will receive a link 

to this form upon completing the survey. Your email address collected for the drawing 

will NOT be associated with the questionnaire or linked to your individual responses. 

  

If you have questions, please contact the project coordinator, Allison R. Casola, MPH, 

CHES, in Ritter Annex, 9th floor, via phone: 215-204-8242 or email: 

arcasola@temple.edu. This research has been reviewed and approved by the Temple 

University Institutional Review Board. If you have any questions about research policies 

or concerns or would like to talk with someone besides the research team, you may 

contact them at 215-707-3390 or e-mail them at: irb@temple.edu. 

 

 

By choosing “I understand”, you are indicating that: 

▪ You have read the above information 

▪ You voluntarily agree to participate 

▪ You are 18 years of age or older  

 

 

○ I understand and I want to participate [SKIP TO Q3] 

○ I do not want to participate [GO TO Q2]    

 

 

<page break> 

  

mailto:arcasola@temple.edu
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Q2: Thank you for your time. You are not eligible to participate in this project. To exit, 

close your browser. [END] 

 

 

<page break> 

 

 

Q3: What is your age? 

○ Less than 18 years of age [GO TO Q4]     

○ 18 years of age [GO TO Q5]     

○ 19 years of age [GO TO Q5]     

○ 20 years of age [GO TO Q5]       

○ 21 years of age [GO TO Q5]     

○ 22 years of age [GO TO Q5]       

○ 23 years of age [GO TO Q5]     

○ 24 years of age [GO TO Q5]     

○ 25 years of age or older [GO TO Q4]     

 

 

<page break> 

 

 

Q4: Thank you for your time. You are not eligible to participate in this project. To exit, 

close your browser. [END] 

 

 

<page break> 

 

 

Q5: In general, would you say that your health is: 

○ Excellent    

○ Very good  

○ Good    

○ Fair    

○ Poor  

 

 

<page break> 
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Q6: Have you ever had sexual intercourse (defined as the insertion of a penis into the 

vagina or anus)? 

○ Yes [SKIP TO Q8]     

○ No  

 

 

<page break> 

 

 

Q7: What would you say is the most important reason why you have not had sex up to 

now? 

(Select all that apply)  

 Against religion or morals 

 Don’t want to get pregnant 

 Don’t want to get a sexually transmitted disease/infection [STD/I]    

 Haven’t found the right person yet 

 In a relationship, but waiting for the right time 

 Other (please specify)__________________________________________ 

 

 

[IF Q6=NO, SKIP TO Q47] 

 

 

<page break> 

 

 

[IF Q6=YES, DISPLAY Q8-END] 

 

 

Q8: Have you ever had: (Check all that apply)  

 Vaginal Sex    

 Anal Sex    

 

 

<page break> 
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Q9: Which of the following contraceptive methods have you ever used? (Check all that 

apply)  

 No method    

 Birth control pills    

 Condoms    

 Intrauterine Device (IUD) (such as Mirena or ParaGard)    

 Implant (such as Implanon or Nexplanon)    

 Birth control shot (such as Depo Provera)    

 Birth control patch (such as OrthoEvra)    

 Vaginal ring (such as NuvaRing)    

 Withdrawal (also known as the "pull-out method") 

 Not Sure  

 Other (please specify) ___________________________________________ 

 

 

<page break> 

 

 

Q10: How old were you the first time you had sexual intercourse?  

○ 11 years old or younger    

○ 12 years old    

○ 13 years old    

○ 14 years old    

○ 15 years old    

○ 16 years old    

○ 17 years old  

○ 18 years old 

○ 19 years old 

○ 20 years old 

○ 21 years old 

○ 22 years old 

○ 23 years old 

○ 24 years old 

 

 

<page break> 
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Q11: During your lifetime, with how many partners have you had sexual intercourse?  

○ 1 person    

○ 2 people    

○ 3 people    

○ 4 people    

○ 5 people    

○ 6 people 

○ 7 people 

○ 8 people 

○ 9 people 

○ 10 or more people    

 

 

<page break> 

 

 

Q12: During the past 3 months, with how many people have you had sexual intercourse?  

○ I have had sexual intercourse, but not during the past 3 months    

○ 1 person    

○ 2 people    

○ 3 people    

○ 4 people    

○ 5 people    

○ 6 or more people    

 

<page break> 

 

 

Q13: Have you ever been pregnant or gotten someone pregnant? 

○ Yes    

○ No    

 

 

Q14: How many children do you have? 

○ None    

○ 1 

○ 2 

○ 3 or more    

 

 

<page break> 
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Q15: Have you ever been tested for a sexually transmitted disease/infection (STD/I)?  

○ Yes    

○ No    

○ Don't know    

 

 

Q16: Have you ever been diagnosed with a sexually transmitted disease/infection 

(STD/I)? 

○ Yes    

○ No    

○ Not sure    

 

 

<page break> 

 

 

Q17: The last time you had sex, did you have: (Check all that apply)  

○ Vaginal Sex    

○ Anal Sex    

 

 

<page break> 

 

 

Q18: Was your last sexual partner: 

○ Male    

○ Female    

○ Other (please specify)______________________________________________ 

 

 

<page break> 

 

 

Q19: The last time you had sex, were you and your partner trying to get pregnant? 

○ Yes 

○ No 

 

 

<page break> 
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Q20: The last time you had sexual intercourse, what method did you or your partner use 

to prevent pregnancy? (Select all that apply)  

 No method was used to prevent pregnancy    

 Birth control pills    

 Condoms    

 Intrauterine Device (IUD) (such as Mirena or ParaGard)    

 Implant (such as Implanon or Nexplanon)    

 Birth control shot (such as Depo Provera)    

 Birth control patch (such as OrthoEvra)    

 Vaginal ring (such as NuvaRing)    

 Withdrawal (also known as the "pull-out method") 

 Not Sure  

 Other (please specify)___________________________________________ 

 

 

<page break> 

 

 

Q21: The last time you had sexual intercourse, did you or your partner use a condom? 

○ Yes    

○ No    

 

 

<page break> 

 

 

Q22: How would you best describe your last sexual partner?  

○ Romantic partner    

○ Casual date    

○ Stranger    

○ Acquaintance    

○ Friend    

○ Former romantic partner (an ex)    

○ Other (please specify)________________________________________________ 

 

 

 

Q23: To the best of your knowledge, did this person have other sex partners while you 

were having a sexual relationship? 

○ Yes    

○ No    

○ Don't know    

 

 

<page break> 
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Q24: Thinking about the partner you last had sex with, what is your level of agreement 

with the following statements?  

 

 Do not 

agree 

at all 

   
Agree 

Somewhat 
   

Agree 

Completely 

 0 1 2 3 4 5 6 7 8 

I want our relationship to 

last for a very long time.  
o  o  o  o  o  o  o  o  o  

I am committed to 

maintaining my 

relationship with the 

partner I last had sex 

with.  

o  o  o  o  o  o  o  o  o  

I would not feel very 

upset if our relationship 

were to end in near 

future.  

o  o  o  o  o  o  o  o  o  

It is likely that I will have 

sex with someone other 

than the partner I last had 

sex with in within the 

next year.  

o  o  o  o  o  o  o  o  o  

I feel very attached to our 

relationship – very 

strongly linked to the 

partner I last had sex 

with.  

o  o  o  o  o  o  o  o  o  

I want our relationship to 

last forever.  
o  o  o  o  o  o  o  o  o  

I am oriented toward the 

long-term future of my 

relationship (for 

example, I imagine being 

with the partner I last had 

sex with several years 

from now).  

o  o  o  o  o  o  o  o  o  

Our relationship is likely 

to end in the near future.  
o  o  o  o  o  o  o  o  o  

 

<page break> 
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Q25: Thinking about the partner you last had sex with, what is your level of agreement 

with the following statements?  

 
 

Strongly 

Disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

Agree 

The partner I last 

had sex with was 

primarily 

interested in their 

own welfare.    

○  ○  ○  ○  ○  ○  ○  

There were times 

when the partner I 

last had sex with 

could not be 

trusted.    

○  ○  ○  ○  ○  ○  ○  

The partner I last 

had sex with was 

perfectly honest 

and truthful with 

me.    

○  ○  ○  ○  ○  ○  ○  

I feel that I could 

trust the partner I 

last had sex with 

completely.    

○  ○  ○  ○  ○  ○  ○  

The partner I last 

had sex with was 

truly sincere in 

their promises.    

○  ○  ○  ○  ○  ○  ○  

 
Strongly 

Disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree or 

disagree 

Somewhat 

agree 
Agree 

Strongly 

Agree 

I feel that the 

partner I last had 

sex with did not 

show me enough 

consideration.  

○  ○  ○  ○  ○  ○  ○  

The partner I last 

had sex with 

treated me fairly 

and justly.    

○  ○  ○  ○  ○  ○  ○  

I feel that the 

partner I last had 

sex with could be 

counted on to help 

me.    

○  ○  ○  ○  ○  ○  ○  

I felt close to the 

partner I last had 

sex with.  

○  ○  ○  ○  ○  ○  ○  

I loved the partner 

I last had sex 

with.  

○  ○  ○  ○  ○  ○  ○  
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<page break> 

 

Q26: The next questions are on a scale from 1 to 5 where 1 is not at all and 5 is very 

much, right now how much do you want to become pregnant by or get pregnant the 

partner you last had sex with? 

 

Not at all  

1 

○  

2 

 

○  

3 

 

○  

4 

 

○  

Very much 

5 

○  

 

 

Q27: On a scale from 1 to 5 where 1 is not at all important and 5 is very important, right 

now how important is it to you to avoid becoming pregnant or getting the partner you last 

had sex with pregnant? 

 

Not at all 

important 

1 

○  

2 

 

 

○  

3 

 

 

○  

4 

 

 

○  

Very important 

5 

 

○  

 

 

Q28: On a scale from 1 to 5 where 1 is not worried at all and 5 is extremely 

worried, how worried would you be if you or the last partner you had sex with were 

pregnant now? 

 

Not worried 

at all  

1 

○  

2 

 

 

○  

3 

 

 

○  

4 

 

 

○  

Extremely 

worried 

5 

○  

 

 

Q29: On a scale from 1 to 5 where 1 is not at all upset and 5 is extremely upset, how 

upset would you be if you or the last partner you had sex with were pregnant now? 

 

Not at all upset 

1 

○  

2 

 

○  

3 

 

○  

4 

 

○  

Extremely upset 

5 

○  

 

 

Q30: On a scale from 1 to 5 where 1 is very unhappy and 5 is very happy, how happy 

would you be if you or the last partner you had sex with were pregnant now? 

 

Very unhappy 

1 

○  

2 

 

○  

3 

 

○  

4 

 

○  

Very happy 

5 

○  
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<page break> 

 

 

Q31: On a scale from 1 to 5 where 1 is not at all and 5 is very much, how much do you 

want to avoid getting a sexually transmitted disease/infection (STD/I) now?  

 

Not at all  

1 

○  

2 

 

○  

3 

 

○  

4 

 

○  

Very much 

5 

○  

 

 

Q32: On a scale from 1 to 5 where 1 is not at all important and 5 is very important, how 

important is it to you to avoid getting a sexually transmitted disease/infection (STD/I) 

now? 

 

Not at all 

important 

1 

○  

2 

 

 

○  

3 

 

 

○  

4 

 

 

○  

Very important 

5 

 

○  

 

 

Q33: On a scale from 1 to 5 where 1 is not at all worried and 5 is extremely worried, how 

worried would you be if you got a sexually transmitted disease/infection (STD/I) now? 

 

Not worried 

at all  

1 

○  

2 

 

 

○  

3 

 

 

○  

4 

 

 

○  

Extremely 

worried 

5 

○  

 

 

Q34: On a scale from 1 to 5 where 1 is not at all upset and 5 is extremely upset, how 

upset would you be if you got a sexually transmitted disease/infection (STD/I) now? 

 

Not at all upset 

1 

○  

2 

 

○  

3 

 

○  

4 

 

○  

Extremely upset 

5 

○  
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Q35: On a scale from 1 to 5 where 1 is not at all happy and 5 is very happy, how happy 

would you be if you got a sexually transmitted disease/infection (STD/I) now? 

 

Not at all happy 

1 

○  

2 

 

○  

3 

 

○  

4 

 

○  

Very happy 

5 

○  

 

 

<page break> 

 

 

 

Q36: People have a range of opinions about condoms and some of these are expressed 

below.  

 

For each of the following, indicate your opinion about the effectiveness of condoms. 

 

 1 2 3 4 5 6 7  

Effective at 

preventing 

pregnancy 

o  o  o  o  o  o  o  

Not effective at 

preventing 

pregnancy 

Effective at 

preventing 

STD/Is 

o  o  o  o  o  o  o  

Not effective at 

preventing 

STD/Is 

Effective at 

preventing HIV 
o  o  o  o  o  o  o  

Not effective at 

preventing HIV 

 

 

 

Q37: How comfortable do you think condoms are? 

 

 1 2 3 4 5 6 7  

Comfortable o  o  o  o  o  o  o  Uncomfortable 

 

 

 

Q38: How convenient to you think it is to use a condom? 

 

 1 2 3 4 5 6 7  

Convenient to use o  o  o  o  o  o  o  
Inconvenient 

to use 

 

 

<page break> 
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Q39: How do you think condoms affect sexual pleasure? 

 

 1 2 3 4 5 6 7  

They increase 

sexual pleasure 
o  o  o  o  o  o  o  

They decrease 

sexual pleasure 

 

 

Q40: How easy do you think it is to obtain a condom? 

 

 1 2 3 4 5 6 7  

Easy to obtain o  o  o  o  o  o  o  Hard to obtain 

 

 

 

Q41: What do you think your friends think about condoms? 

 

 1 2 3 4 5 6 7  

Something my 

friends like 
o  o  o  o  o  o  o  Something my 

friends hate 

 

 

 

Q42: What do you think the last partner you had sex with thinks about condoms? 

 

 1 2 3 4 5 6 7  

Something my 

sexual partners 

like 

o  o  o  o  o  o  o  
Something my 

sexual partners 

hate 

 

 

Q43: What do you think about condoms? 

 

 1 2 3 4 5 6 7  

Exciting o  o  o  o  o  o  o  Dull 

 

 

<page break> 
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Q44: How embarrassing do you think condoms are? 

 

 1 2 3 4 5 6 7  

Not 

embarrassing 
o  o  o  o  o  o  o  Embarrassing 

 

 

Q45: How easy is it to discuss condoms with the last partner you had sex with? 

 

 1 2 3 4 5 6 7  

Easy to discuss 

with a partner 
o  o  o  o  o  o  o  

Difficult to 

discuss with a 

partner 

 

 

Q46: How easy is it to use condoms? 

 

 1 2 3 4 5 6 7  

Easy to use o  o  o  o  o  o  o  Difficult to use 

 

 

Q47: How neat/messy is it to use condoms? 

 

 1 2 3 4 5 6 7  

Neat o  o  o  o  o  o  o  Messy 

 

 

<page break> 

 

 

Q48: Has an intimate partner ever forced you to have sex, even when you did not want 

to?  

○ Yes 

○ No    

 

 

<page break> 
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Q49: Within the last 30 days, on how many days did you use: 

 

 Never 

Have used 

but not in 

past 30 days 

1-2 

days 

3-5 

days 

6-9 

days 

10-19 

days 

20-29 

days 

Used 

daily 

Alcohol ○  ○  ○  ○  ○  ○  ○  ○  

Marijuana ○  ○  ○  ○  ○  ○  ○  ○  

 

<page break> 

 

 

Q50: During the PAST Week... 

 

 

Rarely or none 

of the time 

(less than 1 day) 

Some or a 

little of the 

time 

(1‐2 days) 

Occasionally 

or a moderate 

amount of time 

(3‐4 days) 

All of the 

time 

(5‐7 days) 

I was bothered by things that 

usually don't bother me. 

 

○  ○  ○  ○  

I had trouble keeping my 

mind on what I was doing. 

 

○  ○  ○  ○  

I felt depressed. 

 
○  ○  ○  ○  

I felt that everything I did 

was an effort. 

 

○  ○  ○  ○  

I felt hopeful about the 

future. 
○  ○  ○  ○  

 

Rarely or none 

of the time 

(less than 1 day) 

Some or a 

little of the 

time 

(1‐2 days) 

Occasionally 

or a moderate 

amount of time 

(3‐4 days) 

All of the 

time 

(5‐7 days) 

I felt fearful. 

 
○  ○  ○  ○  

My sleep was restless. 

 
○  ○  ○  ○  

I was happy. 

 
○  ○  ○  ○  

I felt lonely. ○  ○  ○  ○  

I could not "get going." ○  ○  ○  ○  
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<page break> 

 

 

Q51: Below is a list of statements dealing with your general feelings about yourself.  

 

 

Please indicate how strongly you agree or disagree with each statement.  

 

 
Strongly 

Agree 
Agree Disagree 

Strongly 

Disagree 

On the whole, I am satisfied with myself. 

 
○  ○  ○  ○  

At times I think I am no good at all. 

 
○  ○  ○  ○  

I feel that I have a number of good qualities. 

 
○  ○  ○  ○  

I am able to do things as well as most other people. 

 
○  ○  ○  ○  

I feel I do not have much to be proud of. 

 
○  ○  ○  ○  

 
Strongly 

Agree 
Agree Disagree 

Strongly 

Disagree 

I certainly feel useless at times. 

 
○  ○  ○  ○  

I feel that I am a person of worth, at least on an 

equal plane with others. 

 

○  ○  ○  ○  

I wish I could have more respect for myself. 

 
○  ○  ○  ○  

All in all, I am inclined to feel that I am a failure. 

 
○  ○  ○  ○  

I take a positive attitude toward myself. ○  ○  ○  ○  

 

 

<page break> 

 

 

[IF Q6=YES, DIPLAY Q52] 

 

 

[IF Q6=NO, SKIP TO Q53] 
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Q52: Which of the following contraceptive methods do you intend to use the next time 

you have sex? (Select all that apply)  

 No method    

 Birth control pills    

 Condoms    

 Intrauterine Device (IUD) (such as Mirena or ParaGard)    

 Implant (such as Implanon or Nexplanon)    

 Birth control shot (such as Depo Provera)    

 Birth control patch (such as OrthoEvra)    

 Vaginal ring (such as NuvaRing)    

 Withdrawal (also known as the "pull out method")  

 Not Sure    

 Other (please specify)__________________________________________ 

 

 

<page break> 

 

 

Q53: The next questions are about items related to pregnancy. 

 

When during a woman's cycle is she most likely to become pregnant?  

o During her period (start of cycle)    

o 3 days after her period ends    

o Two weeks before her next period starts    

o 3 days before she gets her period (end of cycle)    

o I don't know    

 

 

Q54: How long can sperm stay alive in a woman's body?  

o 1-3 hours    

o 24 hours    

o 3-5 days    

o 7-10 days    

o I don't know    

 

 

Q55: Which of the following choices is TRUE about pregnancy?  

o You cannot become pregnant the first time you have sex    

o You cannot become pregnant if you have sex standing up    

o You cannot become pregnant if you do not have an orgasm    

o None of the above are true 

o I don't know    
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Q56: Which of the following choices is TRUE about withdrawal, or the "pull-out" 

method?  

o Semen may be released before ejaculation    

o Withdrawal works as well as condoms at preventing pregnancy    

o Withdrawal can protect against some sexually transmitted disease/infection 

(STD/I)  

o Withdrawal works as well as the birth control pill at preventing pregnancy    

o I don't know    

 

 

<page break> 

 

 

Q57: Which birth control method guarantees you will not become pregnant?  

o None    

o Using a condom every time you have sex    

o Douching, showering, or bathing immediately after sex    

o "Pulling out" before ejaculation    

o I don't know    

 

 

Q58: Which is the only birth control method that helps prevent sexually transmitted 

diseases/infections (STD/I)?  

o The birth control pill    

o Male and female condoms    

o Depo-Provera ("the shot")    

o The IUD (intrauterine device, the "T")    

o I don't know    

 

 

Q59: All of the following are TRUE about using male condoms EXCEPT:  

o You should use water-based lubricants with spermicide    

o Wear two condoms to be extra safe    

o Prevent air bubbles by holding the condom tip when putting it on    

o Check the expiration date and keep them in a cool and dry environment (i.e. 

not in a wallet or in a car)    

o I don't know    
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Q60: Hormonal birth control comes in which of the following forms?  

o Pills taken by mouth    

o Patch worn on the skin    

o Ring placed in the vagina    

o All of the above    

o I don't know    

 

<page break> 

 

 

Q61: Which one is NOT a benefit of hormonal birth control?  

o Improvement of diabetes    

o Improvement of acne    

o Reduction in menstrual cramps and bleeding problems like anemia    

o Decreased risk of ovarian and uterine cancer    

o I don't know    

 

 

Q62: How long should the vaginal ring (NuvaRing) stay in place before changing it? 

o 1 day    

o 1 week    

o 3 weeks    

o 1 month    

o I don't know    

 

 

Q63: Which of the following can make hormonal birth control less effective?  

o Seizure (epilepsy) medicine    

o HIV medicine    

o Herbal supplements    

o All of the above    

o I don't know    

 

 

Q64: What is the main way that birth control pills work?  

o It prevents the ovary from releasing the egg (ovulation)    

o It prevents sperm from entering the uterus    

o It prevents the fertilized egg from implanting in the uterus    

o It prevents the embryo from growing past a certain size    

o I don't know    

 

 

<page break> 

 

 

  



185 

 

Q65: Birth control pills can have which of the following ingredients?  

o Testosterone    

o Estrogen    

o Magnesium    

o Calcium    

o I don't know    

 

 

Q66: You should NOT use the birth control pill if you have any of the following:  

○ Fibroids    

○ Drink alcohol    

○ Currently taking antibiotics    

○ None: it is safe to use the birth control pill in all of these situations 

○ I don't know    

 

 

Q67: How long after a woman stops using birth control can she become pregnant?  

o Immediately    

o 1 month    

o 3 months    

o 6 months    

o I don't know    

 

 

Q68: If you forget to take one birth control pill and remember the next day, what should 

you do?  

o Throw the missed pill away and then continue the following day from where 

you left off    

o Take the rest of the week's pills at once and then start the placebo 

("reminder") week    

o Take two pills then continue    

o Throw the missed pill away and wait 1 month to start a new pack    

o I don't know    

 

 

<page break> 

 

 

Q69: Which of the following is FALSE about Depo-Provera (the "shot")?  

o It is administered every 3 months    

o Gradual weight gain is possible    

o It might take a few months after stopping to become pregnant    

o It cannot be used while breastfeeding    

o I don't know    
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Q70: Which of the following birth control methods may be reversed if you decide you 

want to become pregnant?  

o Tubal ligation ("tying your tubes" or "cutting your tubes")    

o Essure coils    

o Vasectomy    

o IUD (intrauterine device)    

o I don't know    

 

 

Q71: Which birth control method is not easily noticed by a partner?  

o The IUD (intrauterine device)    

o The vaginal ring    

o Male condom    

o Female condom    

o I don't know    

 

 

Q72: A doctor places an IUD (intrauterine device) in what part of the body?  

o Fallopian tube    

o Uterus    

o Cervix    

o Vagina    

o I don't know    

 

 

<page break> 

 

 

Q73: Which method of birth control is the best at preventing pregnancy?  

o The IUD (intrauterine device)    

o Depo-Provera ("the shot")    

o Male Condom    

o Withdrawal ("pull-out method")    

o They are all equally effective    

o I don't know    

 

 

Q74: Which choice is FALSE about IUDs (intrauterine devices)?  

o Women of all ages may get an IUD    

o Women who have never had a baby may get an IUD    

o Women can have an IUD put in right after having a baby or having an 

abortion    

o Women cannot get an IUD if they have ever had a sexually transmitted 

disease/infection (STD/I)  

o I don't know    
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Q75: A doctor places the birth control implant (Nexplanon) in what part of the body? 

o Thigh    

o Vagina    

o Arm    

o Buttock    

o I don't know    

 

 

Q76: How soon after sex must the "morning after pill" (or Plan B) be used to be 

effective?  

o 1 hour    

o 24 hour    

o 5 days    

o 20 days  

o I don't know  

 

 

Q77: How can you get the emergency contraceptive pill called Plan B (or "the morning-

after pill")?  

o If under age 18, you cannot get it, even with a prescription    

o If under age 21, you must have your parent go with you to the doctor for a 

prescription    

o All women must have a prescription, no matter her age    

o You can buy it at the pharmacy, without a prescription, no matter what age    

o I don't know    

 

 

<page break> 
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Q78: For the following statements, choose True, False, or Don't Know. If you are unsure, 

do not guess; instead choose Don't Know. 

 

 True False 
Don't 

Know 

Genital Herpes is caused by the same virus as HIV. o  o  o  

Frequent urinary infections can cause Chlamydia. o  o  o  

There is a cure for Gonorrhea. o  o  o  

It is easier to get HIV if a person has another sexually transmitted disease/infection 

(STD/I). 
o  o  o  

Human Papillomavirus (HPV) is caused by the same virus that causes HIV. o  o  o  

Having anal sex increases a person’s risk of getting Hepatitis B. o  o  o  

Soon after infection with HIV a person develops open sores on his or her genitals (penis 

or vagina). 
o  o  o  

There is a cure for Chlamydia. o  o  o  

A woman who has Genital Herpes can pass the infection to her baby during childbirth. o  o  o  

 True False 
Don't 

Know 

A woman can look at her body and tell if she has Gonorrhea. o  o  o  

The same virus causes all of the Sexually Transmitted Disease/Infection (STD/I). o  o  o  

Human Papillomavirus (HPV) can cause Genital Warts. o  o  o  

Using a natural skin (lambskin) condom can protect a person from getting HIV. o  o  o  

Human Papillomavirus (HPV) can lead to cancer in women. o  o  o  

A man must have vaginal sex to get Genital Warts. o  o  o  

Sexually Transmitted Disease/Infection (STD/I) can lead to health problems that are 

usually more serious for men than women. 
o  o  o  

A woman can tell that she has Chlamydia if she has a bad smelling odor from her 

vagina. 
o  o  o  

If a person tests positive for HIV the test can tell how sick the person will become. o  o  o  

 True False 
Don't 

Know 

There is a vaccine available to prevent a person from getting Gonorrhea. o  o  o  

A woman can tell by the way her body feels if she has a Sexually Transmitted 

Disease/Infection (STD/I). 
o  o  o  

A person who has Genital Herpes must have open sores to give the infection to his or 

her sexual partner. 
o  o  o  

There is a vaccine that prevents a person from getting Chlamydia. o  o  o  

A man can tell by the way his body feels if he has Hepatitis B. o  o  o  

If a person had Gonorrhea in the past he or she is immune (protected) from getting it 

again. 
o  o  o  

Human Papillomavirus (HPV) can cause HIV. o  o  o  

A man can protect himself from getting Genital Warts by washing his genitals after sex. o  o  o  

There is a vaccine that can protect a person from getting Hepatitis B. o  o  o  

 



189 

 

 

<page break> 

 

 

[IF Q6=NO, SKIP TO Q81] 

 

 

Q79: On a scale from 1 to 7 where 1 is strongly disagree and 7 is strongly agree, how 

much would you agree or disagree with the following statements? 

 

 Strongly 

disagree 
     

Strongly 

agree 

 1 2 3 4 5 6 7 

Hooking up is part 

of the college 

experience.  

 

o  o  o  o  o  o  o  

College students 

are expected to 

hookup.  

 

o  o  o  o  o  o  o  

Everyone looks 

forward to hooking 

up in college.  

 

o  o  o  o  o  o  o  

Hooking up is 

important for my 

social life.  

o  o  o  o  o  o  o  

 

 

<page break> 
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Q80: On a scale from 5 to 1 where 5 is agree and 1 is disagree, how much would you 

agree or disagree with the following statements? 

 

I am certain I can use a condom... 

 

 Agree    Disagree 

 5 4 3 2 1 

When drunk  o  o  o  o  o  

When highly aroused  o  o  o  o  o  

When my partner does not want to use a condom  o  o  o  o  o  

When sex is unexpected  o  o  o  o  o  

 

 

<page break> 

 

 

Q81: What is your sex? 

○ Male    

○ Female    

○ Other (please specify)________________________________________________ 

 

 

Q82: Which of the following best describes you?  

○ Heterosexual (straight)    

○ Gay or Lesbian    

○ Bisexual    

○ Other (please specify) _________________________________________ 

 

 

Q83: Which of the following best describes you? (Check all that apply) 

 American Indian or Alaska Native    

 Asian    

 Black or African-American    

 Native Hawaiian or Other Pacific Islander    

 White    

 

 

Q84: Are you Hispanic or Latino? 

○ Yes    

○ No    
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Q85: What year are you?  

○ Freshman/first year 

○ Sophomore 

○ Junior 

○ Senior 

○ Graduate Student 

○ Not seeking a degree 

○ Other (please specify) _____________________________ 

 

 

Q86: Which of the following best describes you right now?  

○ Legally married    

○ Separated    

○ Divorced    

○ Widowed    

○ Never legally married and never lived in a marriage-like relationship    

○ Never legally married but formerly lived in a marriage-like relationship    

○ Never legally married but currently living in a marriage-like relationship    

 

 

<page break> 

 

 

 

[END] 

 

 

 

Thank you for completing the survey! To be entered into the drawing to win 1 of 50 $10 

gift cards, please click here. Remember, your drawing entry is NOT linked to your personal 

survey responses, and that all information will be kept confidential. 

https://docs.google.com/forms/d/e/1FAIpQLScDtgToH5ZqImysTlpEod-C-XhTVa7QBtUAlVbX4Au2IpE4gA/viewform
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APPENDIX B 

INCENTIVE DRAWING FORM  
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APPENDIX C 

STRUCTURAL EQUATION MODELING (SEM) TUTORIAL  

 

SEM is a technique that uses regression-style equations to capture complex relationships 

between variables,145,146 with the goal of providing a parsimonious summary of variable 

interrelationships (parameters or paths) that reflect associations in the data.147 SEM 

models can be depicted using visual figures (called path diagrams), and can include 

endogenous (dependent) and exogenous (independent) variables.146,147 These variables 

can be latent unobserved, hypothesized factors (depicted by a circle),145,147 or observed 

measured variables from the data (depicted by a rectangle).147 Arrows are used to 

represent relationships among the variables and are estimated during analysis.146 The 

resulting path coefficients generated for each line are interpreted as a regression 

coefficient.145 There are five steps in testing a model using SEM: specification, 

identification, estimation, evaluation, and modification.147 

 

(1) Model specification includes assessing the hypothesized relationships among 

variables, and illustrating the relationships using structural equations and/or path 

diagrams.145,147 

 

(2) Model identification verifies that it is theoretically plausible to fit a model.145 A 

model is identified when the number of non-redundant elements equals or exceeds the 

number of free parameter estimates, thus denoting model degrees of freedom (df) ≥1.145 
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This is determined by solving [p-q], where p= [k(k+1)/2]; q=[k(k-1)/2]; and k=number of 

variables.145 

 

(3) Model estimation includes evaluating how well the model explains the data using 

analysis software.147 

 

(4) Model evaluation occurs when the model fits well, and parameter estimates can be 

evaluated based on a number of fit indices.145,147 Total variance explained by the fitted 

model (R2) and variance explained by a model predictor can also be calculated.145 

 

(5) Model modification is needed when the model fit is poor. The model will then be 

modified, re-specified and evaluated until fit improves. 

 

 

 


