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Abstract

Purpose: Mobile technology allows delivery of sexual and reproductive health (SRH)
information directly to youth. We tested the efficacy of Crush, a mobile application aimed at
improving sexual health by promoting the use of SRH services and contraception among female
adolescents.

Methods: We recruited 1,210 women ages 14 to 18 years through social media advertising and
randomized them into a Crush intervention group and a control group that received a wellness
app. At 3 and 6 months post-randomization, we compared changes from baseline in behaviors,
attitudes, self-efficacy, perceived social norms, birth control knowledge, perceived control and use
intentions, and SRH service utilization. Odds ratios were estimated with multivariable logistic
regression and adjusted for baseline outcome, age, race/ethnicity, mother’s education, and sexual
experience.
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Results: There was no difference in accessing SRH services according to study group. Three
months post-baseline, Crush users had higher odds (p<0.05) than control participants of reporting
confidence in accessing SRH services (aOR= 1.6, 95% CI: 1.1-2.3) and of believing that it

is a good thing to use birth control consistently (aOR= 2.3, 95% CI: 1.4-3.8). Six months
post-baseline, Crush users had higher odds than control participants of reporting they can control
whether birth control is used every time they have sex (aOR= 1.8, 95% CI: 1.2-2.6) and perceiving
they would get pregnant if they did not use birth control (aOR: 1.5, 95% CI: 1.1-2.2). Impacts on
other behavioral constructs were also found.

Conclusions: Crush was associated with improvements in knowledge, attitudes and self-efficacy
related to key SRH behaviors and may be a strategy to deliver SRH education to adolescent
women. Studies including larger numbers of sexually active adolescents are needed to demonstrate
behavioral impacts.

Keywords
Teen pregnancy prevention; mobile app; sexual health; technology

Introduction

Despite sustained decreases in adolescent birth rates in the U.S. in recent years, rates remain
higher than in other high-income countries; in addition, persistent gaps remain between
White, Black, and Hispanic adolescents. In 2017, while the average national birth rate

for white adolescent women in the U.S. was 11.4 per 100,000, the birth rates for their

Black and Hispanic adolescent peers were markedly higher, 25.8 and 25.3, respectively.!

In addition to higher rates of pregnancy, Black and Hispanic adolescents also experience
higher rates of sexually transmitted infections (STIs) compared with white adolescents in the
U.S.12 According to the Centers for Disease Control and Prevention (CDC), chlamydia and
gonorrhea rates for females ages 1519 years have been increasing from 2014 to 2019.1:2

Historically, school-based sexual health classes aimed to increase students’ knowledge and
self-efficacy on prevention of unintended pregnancies and STls.34> However, given the
ubiquitous presence of mobile technology, youth have been turning to their phones in

search of information, including sexual health information privately..7:8 Mobile applications
have increased youth’s access to health content through trackers, geolocation of health
services, and health resources.? Among youth across all racial/ethnic groups, over 93% own
or have access to smartphones, and 45% report being online on a near-constant basis.®

Use of internet-enabled smartphone technology provides an unprecedented and low-cost
opportunity to disseminate health messages on a large scale.3

Mobile apps have emerged as convenient and efficient strategies to deliver behavior
modification interventions on diverse health topics, such as healthy eating, 1911 fitness,10:11
smoking cessation, 1011 sun protection,11: 12 and mental health.19-11 Mobile-based
interventions are generally well accepted by users and feasible for administering health
interventions.13 Many are demonstrably effective in reducing health risk behaviors and
improving health outcomes. 11
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Over a decade ago Sexinfo texting service successfully pioneered the use of text messaging
to deliver high quality sexual health information to youth.14 More recently, mobile
applications have been launched with the same objective but using multiple formats to
deliver the information through videos, quizzes, and interactive text.15: 16. 17 Apps such as
Bedsider!®, miPlan!8, Salud-1 TG16, and Seventeen Days!’, have been evaluated and have
shown promising evidence for the ability of web-based or mobile tools to promote use of
more effective methods of birth control® and increase the uptake of long-acting reversible
contraception (LARC).1® However, all of these apps focus only on birth control use or are
implemented in a clinic in preparation for a contraception consult.1”18, In fact, in a 2018
review of sexual health apps, researchers found that only 1% of evaluated apps included
comprehensive sexual health information.20

We conducted a randomized controlled trial to evaluate the efficacy of “Crush”, a
comprehensive and medically-accurate web-based mobile application aimed at improving
sexual health by increasing use of more effective contraceptive methods (i.e., hormonal
methods, intrauterine device) and utilization of sexual and reproductive health services
(SRH) among adolescent women and to evaluate its effect on constructs related to these
behaviors.

Study Design

This study is a longitudinal, two-arm randomized controlled trial of adolescent women, ages
14-18 years, residing in the United States. Participants were recruited online through social
media paid advertisements during a three-month enrollment period. Participants randomized
to the intervention group were given unlimited access to Crush. Participants assigned to the
control condition were directed to an existing free nutrition and physical fitness application
designed for adolescent women. All participants received multimedia messages (MMS) to
their mobile phones every three days for 6 months to enhance retention during the study
period. MMS contained study-related information, motivational messages, content boosters,
and reminders to use their assigned digital tool. Participants completed online surveys at
baseline, three months, and six months of follow-up, and retained access to either app

for the entire 6 month duration of the study. Participants were financially compensated

for completion of surveys, receiving, respectively, $10, $10, and $15 gift cards after each
survey, and an inspirational bracelet upon enroliment. This study and the formative research
were both approved by Solutions IRB (Yarnell, AZ), a private ethics review board.

Sample Recruitment and Enroliment

We digitally recruited young women, ages 14 to 18 years, from across the United States,

by advertising on Instagram and Facebook, between November 2016 and January 2017.
Banner ads invited women to participate in a study to test a health application. Individuals
initially accessed a website screening them for eligibility and enrolling them into the study if
they were eligible and interested. To be eligible for the study, participants had to be English-
speaking females between 14 and 18 years old, not pregnant, and living in the contiguous
United States. Upon completing the enrollment and baseline survey, participants were
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randomized using a computer-generated randomization algorithm and gained immediate
access to their corresponding intervention.

Eligible participants consented by reading and digitally signing a consent form. To enhance
youth responses and protect their privacy, no parental consent was required, consistent with
recommendations from national entities.22:23

description

We developed a youth-informed SRH tool (Crush) that is medically-accurate, grounded in
behavior change theory, and relevant and appealing to end users. We engaged 113 youth
in our formative process to identify relevant content and branding, test writing level in
English and in Spanish, and assess the tool’s usability and satisfaction with end users. The
Spanish version of the application was not tested. Development and evaluation of this app
was supported by the Centers for Disease Control and Prevention through Small Business
Innovation Research funding.

The result was “Crush”—a self-led smartphone intervention that disseminates bilingual
(English and Spanish) sexual and reproductive health information directly to adolescent
women. Crush delivers content on contraception methods, STIs, health clinic navigation,
healthy relationships, and pregnancy information through multi-media features, including
animations, videos, audio dialogues, comic stories, graphics, and quizzes, to enhance
interaction and support various types of learners (Figure 1). The content was reviewed for
scientific accuracy by CDC subject matter experts. Its health messages are grounded in the
Theory of Planned Behavior (TPB),24 self-efficacy, and vicarious learning, a key behavior
change concept in Social Cognitive Theory.2> TPB plus self-efficacy is one of the most
popular theoretical models used in current sexual health programs and in most mobile health
(mHealth) interventions.28

Outcome Measures

The primary outcome for this analysis was to assess the efficacy of Crush in influencing
behavior and behavioral constructs related to use of contraceptive methods for pregnancy
prevention and use of sexual and reproductive health service clinics.

Demographic measures and participants’ characteristics collected during enrollment
included agein years (14, 15, 16, 17, 18), grade in school (8, 9, 10, 11, 12, completed

high school, other), race and ethnicity (collapsed into non-Hispanic white, non-Hispanic
Black, non-Hispanic other, Hispanic), and mother’s education (collapsed into high school
graduate or less, some college, college graduate). Other participant characteristics collected
were related to sexwal orientation (heterosexual, gay, lesbian, bisexual, queer, questioning,
not sure), ever had vaginal sex (yes, no), age at first sex in years and ever visited a clinic for
SRH services (yes, no).

Clinic utilization, measured as a dichotomous yes/no variable, was defined as whether
participants had attended a clinic for SRH services during the previous three months,
regardless of whether participants were sexually active. Clinic utilization attitudes, norms,
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self-efficacy, and behavioral intentions were measured with single items on a five-point
Likert scale. Attitude items included “Going to a health clinic for sexual and reproductive
health services is hard,” and “Going to a health clinic for sexual and reproductive health
services is expensive.” Norms were assessed by assessing participants’ agreement or not to
the statement: “Most girls my age go to a health clinic for sexual and reproductive health
services.” Self-efficacy was assessed by assessing participants’ agreement with the statement
“l am confident that | can go to a health clinic for sexual and reproductive health services.”
Behavioral intention was assessed by assessing participants’ agreement with the statement “I
plan to visit a health clinic the next time | need any sexual or reproductive health services.”

Contraception use was assessed by asking about the type of contraception used at last sexual
intercourse. In this analysis, only use of hormonal methods (contraceptive pills, shot, patch,
ring, and implant) and copper and hormonal intrauterine devices (IUD) were included for
the measure of contraception use at last intercourse because we were primarily interested

in assessing effects of Crush on utilization of the more effective contraceptive methods.
Contraception attitudes were assessed with the items, “In general, birth control is too much
of a hassle to use,” “In general, it is a good thing to use birth control every time I have sex,”
“The IUD and the implant can make me infertile”, and “The IUD and the implant are only
for older women.” Norms were assessed with “Most girls my age use birth control when
they have sex.” Perceived behavioral contro/ was assessed with “I have control whether birth
control is used every time | have sex.” Self-efficacy was assessed with “I am confident that

I can use birth control every time | have sex.” Behavioral intentions was assessed with “If |
have sex in the next 3 months, | intend to use birth control every time I have sex.” We also
measured risk assessmentwith the item “If | have sex and do not use any birth control, it is
likely that I will get pregnant.”

All outcomes were collected at baseline and follow-up. All negative phrased items were
reverse coded where the agree end of the scale represents the favorable outcome. All scaled
items were recoded into dichotomous variables for the logistic regression model where the
“agree” and “strongly agree” represent presence of the favorable outcome, and “neither
agree/disagree”, “disagree”, and “strongly disagree” represent the lack of favorable outcome.

All variables were self-reported.

Analyses

We assessed frequencies and percentages of all demographic and other participants’
characteristics at baseline (Table 1). We used a multivariable logistic regression model to
estimate odds ratios and 95% confidence intervals (95% Cls) for the association between
study arm and outcomes separately for three-month and six-month follow-up period,
adjusting for the following potential confounding variables: baseline value of the outcome,
race/ethnicity, age, mother’s education, ever had sex, and ever visited a clinic for SRH
services. For all analyses the outcomes were dichotomous. The study arm and all other
independent variables were categorical. Statistical significance of adjusted odds ratios was
assessed using the Wald Chi-Square statistic. All analyses were conducted using SAS® 9.4
(Carry, NC).
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Results

Final study sample

A total of 1,667 adolescent women were initially recruited and attempted to enroll in the
study. We removed participants who were either duplicates or ineligible—(n=103), and those
who did not complete enrollment or baseline surveys (n=207). We identified duplicates after
comparing demographic and contact information (name, last name, mailing address, and
phone number). Ineligible persons were identified by comparing their self-reported date of
birth at each survey wave to the birth date entered at enroliment. We enrolled 1,367 women
into our sample, but removed 147 participants who at any point requested to be removed
from the study; 65 from the intervention group and 82 from the control group. We thus had
a final analytic sample of 1,210 women (intervention n= 595, and control n=615). A total

of 795 participants completed the 3-month survey (372 from the intervention group and 423
from the control group) and 776 completed the 6-month survey (389 from the intervention
group and 387 from the control group) (Figure 2). We experienced slight attrition at each
wave of data collection, but we achieved a retention rate of 65% in the intervention group
and 63% in the control group at 6 months.

Participant Characteristics

The sample was predominantly 15 to 17-year-old adolescent women (76.9%). Half (52.1%)
were non-Hispanic White, while 20.6% self-reported as Hispanic, and 10.9% were non-
Hispanic Black. Most (70.5%) had mothers with at least some college education, and over
half had mothers with a college diploma (52.1%). Although most participants self-identified
as heterosexual (62 %), a considerable portion (32.1%) considered themselves either leshian,
gay, bisexual, queer, or questioning. Less than a quarter (22.6%) of participants had ever
visited a clinic for SRH services, and 74.3% reported never having had sexual intercourse.
Among the 25.7% reporting ever having vaginal sex, the mean age of sexual debut was 15.1
years. There were no significant differences in the distribution of any of the demographic
and other participants’ baseline variables between the two study arms (Table 1).

Effects of the intervention at 3 and 6 months

We investigated the effects of randomization to the Crush mobile app arm on use of more
effective contraception and utilization of clinics for SRH services at the three- and six-month
follow-up visits using multivariable logistic regression adjusting for baseline value of the
outcome, age, race, mother’s education, and previous sexual experience (Tables 2 and

3). We did not find a significant difference in the use of hormonal methods or IUD by

the intervention group compared to the control at 3-months or at 6 months. We also did

not see a significant difference in the use or SRH services, but the results approximated
statistical significance at 3 months of follow-up (aOR= 1.6, Cl: 1.0-2.6, p= 0.05). However,
we observed significant differences in some behavioral variables. Compared to the control
group, at three months post-baseline, Crush participants had higher odds of reporting feeling
confident in going to a clinic for SRH services (aOR=1.6, Cl: 1.1-2.3, p= 0.01). Likewise,
women exposed to Crush had higher odds of believing that it is a good thing to use
contraception every time they have sex, compared to women in the control group (aOR= 2.3,
Cl: 1.4-3.8, p< 0.01). (Table 2)
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At six-months post baseline, Crush participants had higher odds of disagreeing with a
statement that the IUD and implant can make them infertile, compared with control
participants (aOR= 1.5, Cl: 1.1-2.0, p=0.02). Additionally, they had higher odds of reporting
that they can control whether contraception is used every time they have sex (aOR= 1.8,

Cl: 1.2-2.6, p<0.01). They also exhibited higher odds of perceiving the risk of pregnancy

if contraception is not used, compared with participants in the control arm (aOR= 1.5, Cl:
1.1-2.2, p=0.01) (Table 3).

Discussion

Crush intervention is novel in its approach, using a comprehensive, adolescent-focused, and
interactive web-based application, as well as in its design, using the internet and social
media for recruitment. This is one of few studies to demonstrate that self-led mobile-based
interventions can have positive effects in developing confidence in adolescent women

to use SRH services and in changing key attitudes and beliefs about contraception.15:19
These findings are consistent with texting interventions that promoted clinic utilization

for STI testing and treatment adherence.2” Our results suggest that Crush may support
adolescent women as they make important decisions about their sexual and reproductive
health by promoting positive attitudes and confidence in using contraception, even before
they become sexually active. In fact, Pulse, an evidence-based and self-led mobile app for
older adolescents and young adults ages 18-24, was also found effective in promoting birth
control use, but its content goes further and includes information about healthy relationships,
pleasure, STIs, and navigation of clinical services?!. Pulse emerged as an adaptation of
Crush that was specifically designed for older adolescents and young adult women who are
sexually active?!,

We did not find significant impact on the primary behavioral outcomes (contraceptive
method use). However, we found a small increase in clinic visitation at 3-months, with the
result approaching statistical significance. The lack of significance may be explained by the
fact that most participants were between 15 and 16 years of age, and over 70% self-reported
never having had vaginal sex at baseline, which is slightly higher than the national average
of 62.3% for female high school students.2 The relatively small sample of sexually active
participants limits our ability to detect changes in contraception use or use of SRH services
during the study period. As we were not able to evaluate extent of engagement with the app,
we also cannot exclude the possibility that the degree of engagement was not high enough to
result in effects on behavior.

However, we were able to demonstrate that Crush had a significant effect at 3 months

on the adolescents’ level of confidence in going to a health clinic for SRH services.

Crush participants also experienced greater levels of perceived behavioral control over
contraception use at 6 months. Crush also enhanced adolescent women’s positive attitudes
toward using contraception at 3 months and had a positive impact at 6 months on their
knowledge about IUDs and implants and the perception of pregnancy risk associated with
not using contraception.
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Crush’s content was anchored in the Theory of Planned Behavior, which is the most
widely used theory in effective mobile apps in other health fields.11 We speculate that

the age-specific, tailored, engaging presentation and the diversity of media formats in
which the content was delivered were important in leading to the observed differences at
3- and 6-months between the Crush and control respondents. Future evolution of Crush
could consider additional interactive features and new content to engage users and promote
continued use of the app.

Our study is subject to several limitations. First, most of the sample self-report never
having had sex, which limited our ability to test behavior change regarding contraception
use or the utilization of clinics for SRH services. The study was also not designed to

assess dual protection use, an important strategy in the prevention of STIs and unintended
pregnancy. The sample was self-selected by responding to social media banner ads. Social
media algorithms select the individuals who were exposed to our recruitment ads. This
may have resulted in selection bias. Over half of the sample was white and most had

highly educated mothers with at least some college education. Participants who are willing
or able to participate in this type of study may come from families with greater social
capital, which in turn may have positive impact on their sexual health decisions. Given

the online-only trial design, we anticipated challenges in confirming true and unduplicated
participants in the sample. We took careful steps to manually identify and remove duplicate
participants. However, it is possible that some participants responded in such a way to
appear eligible when they actually were not. Additionally, recruiting and conducting online
trials is challenging due to usually high rates of attrition,2 and our study was no exception.
On average, 35% of participants were lost to follow-up at the three- and six-month surveys;
however this is typical or better than the average 53% attrition for online studies,2® and
there was no statistically significant difference in study arm, demographic factors, previous
sexual experience or sexual intentions at baseline by follow-up status. It is possible that

the inclusion of those lost to follow-up, were their outcomes known, would reduce the
magnitude of the intervention’s estimated effects. Higher monetary incentives may be
useful in mativating enroliment and retention in future studies. Moreover, we did not
assess whether participants who were lost to follow-up stopped using Crush or whether
study outcomes were related to extent of exposure and engagement with the app. Future
studies should consider analyzing user data to further assess the mechanisms of the effects
as well as subgroup differences in exposure or effect of the intervention. All data are self-
reported, and as such are subject to reporting biases. Future studies could benefit by linking
participants to clinics and accessing clinic records to provide an objective and quantitative
measure confirming attendance and utilization of services. Another study limitation was the
relatively short duration of follow-up.

In summary, our study findings are encouraging, as they demonstrate the potential of a
mobile-based sexual and reproductive health application to improve adolescent women’s
confidence around visiting health clinics for SRH services, and attitudes, knowledge, and
perception of control regarding use of contraception, even before they become sexually
active. The high level of smartphone ownership by youth offers an opportunity to reach them
in a way that is private, relevant, and time-sensitive. As observed in the study of Pulse,

a web-based app based on Crush but tailored to older adolescents, digital tools may help
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bridge the gap of sexual and reproductive health education by providing information and
resources to young women both in and outside of traditional systems of learning. Likewise,
the use of Crush in clinical settings could be helpful, as evidence has shown that other apps
like Salud-i TU or Seventeen Days were effective when suggested by clinical staff. Future
studies recruiting through social media can develop further strategies to attract racial and
ethnic minorities. More information is also needed on how to retain users for a longer period
of time, and whether brief mobile interventions may be as effective as lengthier mobile
interventions. Future research can also examine longer-term effects of the intervention, and
what components of the intervention and levels of exposure (dose-response) are necessary to
achieve behavior change and optimize effectiveness.

Acknowledgements:
The Crush web-application was developed by MetaMedia Training International.
Funding Sources:

The evaluation of Crush was funded by the Centers for Disease Control and Prevention, Division of Reproductive
Health through a Phase 11 Small Business Innovation and Research contract # 200-2014-60872.

Abbreviations:

CDC Centers for Disease Control and Prevention
IUD intra-uterine device

LARCs long-acting reversible contraception

MMS multimedia messages

SRH sexual and reproductive health services
STIs sexually transmitted infections

References:

1. Martin JA, Hamilton BE, D P, et al. National Vital Statistics Reports Births: Final Data for 2019.
Statistics (Ber). 2021;70(2):1-51.

2. Centers for Disease Control and Prevention. Sexually Transmitted Disease Surveillance 2016.; 2017.

3. Hall KS, Sales JM, Komro KA, Santelli J. The state of sex education in the United States. J Adolesc
Heal. 2016;58(6):595.

4. Brayboy LM, Mccoy K, Thamotharan S, Zhu E, Gil G, Houck C. The use of technology in the
sexual health education especially among minority adolescent girls in the United States. Curr Opin
Obstet Gynecol. 2018;30(5):305-309. doi:10.1097/GC0.0000000000000485 [PubMed: 30153129]

5. Pound P, Langford R, Campbell R. What do young people think about their school-based sex and
relationship education?: A qualitative synthesis of young people’s views and experiences. BMJ
Open. 2016;6(e011329):1-14. doi:10.1136/bmjopen-2016

6. Wartella E, Rideout V, Montague H, Beaudoin-Ryan L, Lauricella A. Teens, health and technology:
A national survey. Media Commun. 2016;4(3):13-23. doi:10.17645/mac.v4i3.515

7. Gray NJ, Klein JD, Noyce PR, Sesselberg TS, Cantrill JA. Health information-seeking behaviour
in adolescence: The place of the internet. Soc Sci Med. 2005;60(7):1467-1478. doi:10.1016/
j.socscimed.2004.08.010 [PubMed: 15652680]

J Adolesc Health. Author manuscript; available in PMC 2024 April 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Martinez-Garcia et al.

Page 10

8. Kachur R, Mesnick J, Liddon N, Kapsimalis C, Habel MD-FC, Brown K et al. Adolescents,
Technology and Reducing Risk for HIV, STDs and Pregnancy.; 2013.

9. Lenhart A, Page D. Teens, Social Media & Technology Overview 2015.; 2015.

10. West JH, Hall PC, Hanson CL, Barnes MD, Giraud-Carrier C, Barrett J. There’s an app for
that: Content analysis of paid health and fitness apps. J Med Internet Res. 2012;14(3). doi:10.2196/
jmir.1977

11. Zhao J, Freeman B, Li M. Can mobile phone apps influence people’s health behavior change?: An
evidence review. J Med Internet Res. 2016;18(1). doi:10.2196/jmir.5692

12. Rodrigues AM, Sniehotta FF, Birch-Machin MA, Olivier P, Araljo-Soares V. Systematic and
iterative development of a smartphone app to promote sun-protection among oolidaymakers:
Design of a prototype and results of usability and acceptability testing. JMIR Res Protoc.
2017;6(6):e112. doi:10.2196/resprot.7172 [PubMed: 28606892]

13. Payne HE, Lister C, West JH, Bernhardt JM. Behavioral Functionality of Mobile Apps in Health
Interventions: A Systematic Review of the Literature. JMIR mHealth uHealth. Published online
2015. doi:10.2196/mhealth.3335

14. Levine D, McCright J, Dobkin L, Woodruff AJ, Klausner JD. SEXINFO: a sexual health
text messaging service for San Francisco youth. American journal of public health. 2008
Mar;98(3):393-5. [PubMed: 18235068]

15. Antonishak J, Kaye K, Swiader L. Impact of an Online Birth Control Support Network on
Unintended Pregnancy. Soc Mar Q. 2015;21(1):23-36. doi:10.1177/1524500414566698

16. Tebb KP, Trieu SL, Rico R, Renteria R, Rodriguez F, Puffer M. A mobile health contraception
decision support intervention for Latina adolescents: Implementation evaluation for use in school-
based health centers. IMIR mHealth and uHealth. 2019 Mar 14;7(3):e11163. [PubMed: 30869649]

17. Downs JS, Ashcraft AM, Murray PJ, Berlan ED, de Bruin WB, Eichner J, Fischhoff B, Leary JM,
McCall RB, Miller E, Salaway J. Video intervention to increase perceived self-efficacy for condom
use in a randomized controlled trial of female adolescents. Journal of pediatric and adolescent
gynecology. 2018 Jun 1;31(3):291-8. [PubMed: 29126824]

18. Downs JS, Ashcraft AM, Murray PJ, Berlan ED, de Bruin WB, Eichner J, Fischhoff B, Leary JM,
McCall RB, Miller E, Salaway J. Video intervention to increase perceived self-efficacy for condom
use in a randomized controlled trial of female adolescents. Journal of pediatric and adolescent
gynecology. 2018 Jun 1;31(3):291-8. [PubMed: 29126824]

19. Gilliam ML, Martins SL, Bartlett E, Mistretta SQ, Holl JL. Development and testing of an iOS
waiting room “app” for contraceptive counseling in a Title X family planning clinic. Am J Obstet
Gynecol. 2014;211:481.e1. doi:10.1016/j.ajog.2014.05.034

20. Kalke KM, Ginossar T, Shah SF, West AJ. Sex ed to go: a content analysis of comprehensive
sexual education apps. Health Education & Behavior. 2018 Aug;45(4):581-90. [PubMed:
29284294]

21. Manlove J, Cook E, Whitfield B, Johnson M, Martinez-Garcia G, Garrido M. Short-term impacts
of Pulse: An app-based teen pregnancy prevention program for Black and Latinx women. J
Adolesc Heal. 2020;66(2):224-232. doi:10.1016/j.jadohealth.2019.08.017

22. US Department of Health and Human Services. Office for Human Research Protections. Code of
Federal Regulation: Title 45-Part 46 (45 CFR 46).; 2009.

23. Santelli JS, Rosenfeld WD, DuRant RH, et al. Guidelines for adolescent health research: A
position paper of the Society for Adolescent Medicine. J Adolesc Heal. 1995;17(5):270-276.
doi:10.1016/1054-139X(95)00181-Q

24. Montano DE, Danuta K. Theory of Reasoned Action, Theory of Planned Behaviour and the
Integrated Behaviour Model. In: Glanz Karen, Rimer B, Lewis FM, eds. Health Behavior: Theory
Research and Practice. 3rd ed. Joseey-Bass; 2002:67-98.

25. Teasdale JD. Self-efficacy: Toward a unifying theory of behavioural change? Adv Behav Res Ther.
1978;1(4):211-215. doi:10.1016/0146-6402(78)90009-7

26. Webb TL, Joseph J, Yardley L, Michie S. Using the Internet to promote health behavior change: A
systematic review and meta-analysis of the impact of theoretical basis, use of behavior change
techniques, and mode of delivery on efficacy. J Med Internet Res. 2010;12(1). doi:10.2196/
jmir.1376

J Adolesc Health. Author manuscript; available in PMC 2024 April 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Martinez-Garcia et al. Page 11

27. Downing SG, Cashman C, Mcnamee H, Penney D, Russell DB, Hellard ME. Increasing chlamydia
test of re-infection rates using SMS reminders and incentives. Sex Transm Infect. 2013;89(1):16—
19. doi:10.1136/sextrans-2011-050454 [PubMed: 22728911]

28. Centers for Disease Control and Prevention. Youth Risk Behavior Survey Data: Summary and
Trends Report 2007-2017.; 2007.

29. Mathieu E, McGeechan K, Barratt A, Herbert R. Internet-based randomized controlled
trials: A systematic review. J Am Med Informatics Assoc. 2013;20(3):568-576. doi:10.1136/
amiajnl-2012-001175

J Adolesc Health. Author manuscript; available in PMC 2024 April 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Martinez-Garcia et al.

Page 12

Impact and Contribution

This innovative internet-based randomized control study demonstrated the potential of a

mobile-based sexual and reproductive health application to improve adolescent women’s
confidence around visiting health clinics for SRH services, and attitudes, knowledge, and
perception of control regarding use of birth control.
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Fiowl (.‘KKBH :

Crush pages: 1) landing page, 2) birth control information, 3) healthy relationship
assessment, 4) clinic visit FQA, 5) clinic locator, 6) video on birth control, 7) whiteboard
animation on pregnancy physiology.

Figure 1.
Crush landing page and content examples.
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1,667 Recruited

300 Removed
(103 Scammers and
207 incomplete
enrollment or consent)

1,367 Randomized

660 Crush Baseline 697 Control Baseline

65 Dropped Out 82 Dropped Out

1,210 Final Analytical Sample

595 Final Baseline 615 Final Baseline
Sample Sample

372 Survey at 3 Mos. 423 Survey at 3 Mos.

Lost 223 Compared to
Baseline

Lost 192 Compared to
Baseline

387 Survey at 6 Mos.

Lost 228 Compared to
Baseline

389 Survey at 6 Mos.

Lost 206 Compared to
Baseline

Figure 2.
CONSORT Diagram of Participant Recruitment for the Clinical Trial of “Crush”

Smartphone App.
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Table 1

Demographic and other Baseline Characteristics of Participants at Baseline (n=1,210).

Page 15

Participant Characteristics Intervention Control Total
N % N % N %
Age (years), n (%)
14 104 (17.5) 112 (18.2) 216 (17.9)
15 142 (23.9) 142 (23.1) 284 (235)
16 163 (27.4) 177 (28.8) 340 (28.1)
17 159 (26.7) 148 (24.1) 307 (25.4)
18 27 (4.5) 36 (5.9) 63 (5.2)
Grade in school, n (%)
7th 3 (0.5) 3 (0.5) 6 (0.5)
gth 21 (35) 28 (4.6) 49 (4.0)
oth 123 (20.7) 123 (20.0) 246 (20.3)
10th 153 (25.7) 146 (23.7) 299 (24.7)
11th 154 (25.9) 178 (28.9) 332 (27.4)
12th 130 (21.8) 115 (18.7) 245 (20.2)
Completed high school or equivalent 8 1.3) 16 (2.6) 24 (2.0)
Other 3 (0.5) 6 (1.0) 9 0.7)
Race/Ethnicity, n (%)
Hispanic 124 (22.3) 125 (21.3) 249 (20.6)
Non-Hispanic White 301 (54.1) 329 (56.1) 630 (52.1)
Non-Hispanic Black 71 (12.8) 61 (10.4) 132 (10.9)
Non-Hispanic Other 60 (10.8) 71 (12.1) 131 (10.8)
Mother’s Education, n (%)
High School Graduate or less 141 (25.3) 133 (23.4) 274 (22.6)
Some College 114 (20.4) 109 (19.2) 223 (18.4)
College Graduate 303 (54.3) 327 (57.5) 630 (52.1)
Sexual Orientation, n (%)
Heterosexual (straight) 363 (61.0) 387 (62.9) 750 (62.0)
LGBTQ 203 (34.1) 185 (30.2) 388 (32.1)
Lesbian/Gay 19 (3.2) 10 1.7) 29 (2.4)
Bisexual 132 (22.2) 111 (18.0) 243 (20.1)
Questioning 34 (5.7) 36 (5.9) 70 (5.8)
Queer 18 (3.0) 28 (4.6) 46 (3.8)
Not Sure 29 (4.9) 43 (7.0) 72 (6.0)
Ever had vaginal sex (yes), n (%) 154 (25.9) 157 (25.6) 311 (25.7)
Age of first sex (among sexually active)-(years), mean (standard
deviations) 15.2 | (SD=1.35) | 151 | (SD=1.23) | 15.1 | (SD=1.27)
Ever visited a clinic for SRH services (yes) 130 (21.8) 144 (23.5) 274 (22.6)
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*
NH refers to non-Hispanic ethnicity; SRH: Sexual and Reproductive Health.
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Multivariable associations between study arms and outcomes adjusting for confounding variables at 3-month

follow-up (n=795).

Crush % | Control % | 50RI | 9504 clii | P-value
Clinic use
Behavior
Visited a clinic in last 3 months for SRH services. 15.8 131 1.6 1.0-2.6 0.05
Intentions
| plan to visit a health clinic the next time | need SRH services. (SA/A)’V 747 724 11 08-1.7 0.46
Attitudes
Going to a health clinic for SRH services is hard (RC Y. (SD/DINY/) 335 321 0.9 06-13 061
Going to a health clinic for SRH services is expensive (RC). (SD/D/N) 28.5 26.3 0.8 0.6-1.2 0.36
Social norms
Most girls my age go to a health clinic for SRH services. (SA/A) 39.5 359 1.2 0.9-1.7 0.31
Self-efficacy
| am confident that | can go to a health clinic for SRH services. (SA/A) 76.3 69.2 1.6 1.1-2.3 0.01
Birth Control Use
Behavior
Use of any hormonal methods or 1UD (intra uterine device) Vil at last sex among 105 123 09 04-18 0.67
sexually active sample.
Engagement in unprotected sex at last sex. viii 4.6 34 14 0.7-2.9 0.38
Intentions
If I have sex in the next 3 months, | intend to use birth control every time | have 83.7 79.1 11 0.7-1.7 0.65
sex. (SA/A)
Condom intentions in next 3 months. (VL/L’)‘) 87.4 89.5 08 0.5-14 0.50
Pills intentions in next 3 months. (VL/L) 46.1 47.3 1.2 0.8-1.7 0.33
Shot intentions in next 3 months. (VL/L) 6.0 6.9 0.6 0.3-1.4 0.26
Patch intentions in next 3 months. (VL/L) 3.7 4.2 0.6 0.2-15 0.29
Ring intentions in next 3 months. (VL/L) 29 2.3 1.2 0.4-3.7 0.72
1UD intentions in next 3 months. (VL/L) 6.5 6.0 0.7 0.3-1.7 0.44
Implant intentions in next months. (VL/L) 6.8 7.0 0.9 0.4-2.1 0.74
Attitudes
In general, birth control is too much of a hassle to use. (SD/D/N) 72.1 73.1 0.8 0.6-1.2 0.29
In general, it is a good thing to use birth control every time | have sex. (SA/A) 89.0 82.1 2.3 1.4-3.8 0.00
Social norms
Most girls my age use birth control when they have sex. (SA/A) 58.2 51.5 11 0.8-1.6 0.53
Control perception
I have control whether birth control is used every time | have sex. (SA/A) 76.4 71.1 13 0.9-1.8 0.24
Self-efficacy
I am confident that | can use birth control every time | have sex. (SA/A) 81.8 73.4 13 0.9-2.0 0.21
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Crush % | Control % | 50RI | 9504 clii | P-value
Knowledge
The 1UD and the implant are only for older women (RC). (SD/D/N) 56.6 52.1 13 0.9-1.9 0.12
The 1UD and the implant can make me infertile (RC). (SD/D/N) 51.4 42.3 1.4 1.0-2.0 0.07
If 1 have sex and do not use any birth control, it is likely that | will get pregnant. 64.8 60.3 11 0.3-15 0.64

(SAIA)

aOR: Odds ratios adjusted for baseline value of the outcome, age, race, mother’s education, ever had sex, ever visited a clinic for SRH services

”CI: Confidence interval
fii .
SRH: Sexual and reproductive health
Ysaa: Strongly agree and Agree categories collapsed

v
RC: Reverse coded

l/'SD/D/N: Strongly disagree, disagree and neither agree/disagree categories collapsed (apply only to reverse coded items)

I/”includes both copper and hormonal IUDs
I/”Unprotected sex: No use of any method (hormonal, IUD, or condom)

IXVL/L: Very likely and Likely categories collapsed
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Multivariable associations between study arm and outcomes adjusting for confounding variables at 6-month
follow-up (n=776).

Crush % | Control % | 50RI | 9504 clii | P-value
Clinic use
Behavior
Visited a clinic in last 3 months for SRH services. 13.3 15.8 0.8 0.5-1.3 0.35
Intentions
| plan to visit a health clinic the next time | need SRH services. (SA/A)’V 781 738 19 08-16 0.65
Attitudes
Going to a health clinic for SRH services is hard (RC Y. (SD/DINY/) 40.7 32.9 14 10-20 0.06
Going to a health clinic for SRH services is expensive (RC). (SD/D/N) 29.9 259 13 0.9-1.9 0.13
Social norms
Most girls my age go to a health clinic for SRH services. (SA/A) 42.3 37.2 1.2 0.8-1.7 0.40
Self-efficacy
| am confident that | can go to a health clinic for SRH services. (SA/A) 81.1 75.7 14 0.9-2.1 0.09
Birth Control Use
Behavior
Use of any hormonal methods or 1UD (intra uterine device) Vil at last sex among 12.3 12.9 07 03-16 037
sexually active sample.
Engagement in unprotected sex at last sex.viii 45 47 0.9 0.5-1.9 0.87
Intentions
If I have sex in the next 3 months, | intend to use birth control every time | have 84.3 83.0 1.0 0.6-1.5 0.85
sex. (SA/A)
Condom intentions in next 3 months. (VL/L’)‘) 90.6 86.5 16 0.9-28 0.09
Pills intentions in next 3 months. (VL/L) 43.2 49.9 0.9 0.6-1.3 0.51
Shot intentions in next 3 months. (VL/L) 5.9 6.8 0.9 0.5-1.9 0.82
Patch intentions in next 3 months. (VL/L) 3.8 5.1 0.6 0.3-15 0.28
Ring intentions in next 3 months. (VL/L) 2.7 3.8 1.0 0.4-2.8 0.94
1UD intentions in next 3 months. (VL/L) 8.3 7.4 13 0.7-2.5 0.45
Implant intentions in next months. (VL/L) 9.2 7.8 1.6 0.8-3.1 0.16
Attitudes
In general, birth control is too much of a hassle to use. (SD/D/N) 71.7 69.6 1.0 0.7-1.5 0.99
In general, it is a good thing to use birth control every time | have sex. (SA/A) 87.6 85.5 1.4 0.9-2.2 0.20
Social norms
Most girls my age use birth control when they have sex. (SA/A) 55.5 54.9 1.0 0.7-1.3 0.74
Control perception
I have control whether birth control is used every time | have sex. (SA/A) 80.6 71.4 1.8 1.2-2.6 0.00
Self-efficacy
I am confident that | can use birth control every time | have sex. (SA/A) 82.6 79.1 11 0.7-1.7 0.65
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Crush % | Control % | 50RI | 9504 clii | P-value
Knowledge
The 1UD and the implant are only for older women (RC). (SD/D/N) 59.9 57.5 1.3 0.9-1.8 0.19
The 1UD and the implant can make me infertile (RC). (SD/D/N) 50.5 42.7 15 11-21 0.02
If 1 have sex and do not use any birth control, it is likely that | will get pregnant. 70.5 61.1 15 1.1-2.2 0.01

(SAIA)

aOR: Odds ratios adjusted for baseline value of the outcome, age, race, mother’s education, ever had sex and ever visited a clinic for SRH services.

”CI: Confidence interval
fii .
SRH: Sexual and reproductive health
Ysaa: Strongly agree and Agree categories collapsed

v
RC: Reverse coded

l/'SD/D/N: SD/N: Strongly disagree, disagree and neither agree categories collapsed.

I/”includes both copper and hormonal IUDs
Vili
Unprotected sex: No use of any method (hormonal, IUD, or condom)

IXVL/L: Very likely and Likely categories collapsed
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