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Text Messaging, Teen Outreach Program, and
Sexual Health Behavior: A Cluster Randomized Trial

Sheana Bull, PhD, MPH, Sharon Devine, PhD, Sara J. Schmiege, PhD, Leslie Pickard, Jon Campbell, PhD, and Judith C. Shlay, MD

Objectives. To consider whether Youth All Engaged! (a text message intervention)
intensified the effects of the adolescent pregnancy prevention Teen Outreach Program
(control) for youths.

Methods. In this trial performedin Denver, Colorado, from 2011 to 2014, we randomized
8 Boys & Girls Clubs each of 4 yearsinto 32 clubs per year combinations to ensure each club
would serve as a treatment site for 2 years and a control site for 2 years. Control in-
tervention consisted of the Teen Outreach Program only. We enrolled 852 youths (aged
14-18years), and 632 were retained at follow-up, with analytic samples ranging from 50 to
624 across outcomes. We examined program costs, and whether the intervention in-
creased condom and contraceptive use, access to care, and pregnancy prevention.

Results. Control program costs were $1184 per participant, and intervention costs
were an additional $126 per participant (+10.6%). There were no statistically significant
differences in primary outcomes for the full sample. Hispanic participants in the in-
tervention condition had fewer pregnancies at follow-up (1.79%) than did those in the

control group (6.72%; P=.02).

Conclusions. Youth All Engaged is feasible, low cost, and could have potential benefits for
Hispanic youths. (Am J Public Health. 2016;106:5117-5124. doi:10.2105/AJPH.2016.303363)

See editorials, p. S5-S31.

hildbearing during adolescence is asso-

ciated with reduced economic oppor-
tunities, and children born to adolescents
more often face poverty and higher risk for
outcomes associated with poverty (e.g., child
abuse and neglect). Preventing adolescent
births addresses these issues and pays dividends
to taxpayers.' Despite declining adolescent
birth rates between 2004 and 2013, additional
intervention is warranted to address adoles-
cent pregnancy, particularly for racial and
ethnic minority groups. In 2013, 3807 female
adolescents aged 15 to 19 years, gave birth in
Colorado, with disparities found among
‘White, non-Hispanic adolescents (14 births
per 1000), Black adolescents (26 births per
1000), and Hispanic adolescents (42 births per
1000).% In Denver, 75% of all babies born
to adolescents are to Hispanic female
adolescents.”

The US Department of Health and Hu-

man Services identified 36 evidence-based
programs for preventing adolescent births.”

One is the Teen Outreach Program (TOP),
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which is focused on youth development,
including sexuality education, with a mini-
mum of 25 hour-long classroom sessions
delivered by an adult, plus 20 community
service learning hours.” Even evidence-based
programs face challenges in effectively serving
diverse youths® who may not relate to the
content of the intervention and drop out.”””
Programs that rely exclusively on face-to-face
delivery fail to capitalize on youth commu-
nication preferences, including cell phones
and social media.'” Although there are
standalone programs that have successfully
used text messaging to support healthy be-

11,12

havior, many do not capitalize on the

evidence that demonstrates increased effects

when content is theory driven.'?> We submit
that exclusively virtual programs may not
connect to youths as successfully as those
that rely on real-world supports'*; these
programs may not reach high-risk youths,"®
and their program effects decay quickly'®
or are not consistently measured past 3 or 6
months.'”'® Youths are the largest consumers
of cell phone minutes and text messaging,'*>°
and they integrate technology into their
daily lives through chats, games, and social
media exchanges with their real-world peers
and family. This understanding illustrates
opportunities for reaching youths, but we
must consider that it also demonstrates youths
have competing demands for attention
online,*" making it arguably critical to attend
to designing dynamic, engaging, and in-
teractive content in social media interventions
that facilitate attention to and absorption of
material to maximize effect. The “Integrated
Theory of mHealth”** was created specifi-
cally for health promotion via mobile and
social media. It integrates traditional social
and behavioral science constructs used in
health promotion interventions with best
practices in health communication for mes-
sage design and state-of-the-art evidence on
how to elicit responses in the social media
environment by offering a useful framework
for the design of the Youth All Engaged!
(YAE!), a never-before evaluated curriculum
we describe here.

We created the hybrid TOP + text mes-
sage program (YAE!, formerly known as
TOP411) and explored opportunities to
reach high-risk youths outside the classroom,
through the Denver Metro Boys & Girls
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Clubs, which serve primarily minority youths
and those living in poverty.*

The rationale to address adolescent preg-
nancy among minority youths assisted by
text message technology was explored
through 4 research aims:

1. What is the feasibility and cost of de-
livering YAE! and TOP in Boys & Girls
Clubs?

2. What is the impact of YAE! delivered
with TOP relative to TOP alone on
the average percentage of sex acts pro-
tected by condoms or contraception
over the past 3 months assessed at program
completion?

3. Whatis the impact of YAE! delivered with
TOP relative to TOP alone on access to
contraceptive or sexually transmitted in-
fection clinical services over the past 9
months assessed at program completion?

4. What is the impact of YAE! delivered
with TOP relative to TOP alone on
ever being pregnant or causing a preg-
nancy assessed at program completion?

Because of adolescent pregnancy dispar-
ities for Hispanics in Colorado, we explored
research questions 2 to 4 comparing Hispanic
with non-Hispanic participants in an ad
hoc analysis, with ethnicity as a moderator.

METHODS

The following is a description of the study
design, recruitment and enrollment of par-
ticipants, measures employed, and analyses
implemented.

Design and Recruitment

We implemented a cluster-randomized
trial over 4 years in 8 Boys & Girls Clubs.
Cluster randomization prevented contami-
nation from sharing text messages among
members at a single site, which we felt was
likely if youths were randomized to YAE! At
the study outset, we created 32 unique ran-
domization units, that is, each of the 8 clubs
participating each year for 4 study years
(8 clubs X 4 years = 32), and randomized all
32 clubs per year combinations to ensure
each club would be an intervention site in
2 years and a control site in 2 years. Within
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each year, 4 clubs were assigned to the in-
tervention condition, stratified by club (8
strata), and year (4 strata) to balance de-
mographic characteristics between clubs.
There were 9250 14- to 18-year-old
members of participating Boys & Girls Clubs
between September 2011 and September
2014 who were naive to TOP eligibility
for study enrollment. Of these, 3643 were
active members, having attended 1 of the
clubs in the 3-month period before program
delivery. All 3643 were approached by club
staff and invited to participate; 854 agreed.
Reasons given for nonparticipation were
lack of interest in TOP and competing
commitments for other club and after school
activities. Analyses that compared gender,
age, and race/ethnicity of youths who did
not participate with those who were enrolled
showed no statistically significant differences.
Our CONSORT diagram is shown in
Figure A (available as a supplement to the
online version of this article at http://www.

ajph.org).

Enrollment and Condition
Enrollment occurred annually preceding
inaugural TOP or TOP/YAE! sessions.
We applied for and received a waiver of
parental consent for participation in the study.
Eligible youths viewed a video-based in-
formed consent on the day of but before
enrollment in the study. Of 854 participants
who viewed the video-based informed
consent on a computer, 852 consented to
participate, responding in the affirmative
to specific questions that documented
comprehension and agreement to partici-
pate on a self~administered online survey
after viewing the video. They then self-
administered baseline study assessments via
Research Electronic Data Capture, a secure
online survey system, and were then made
aware of their study assignment. Participants
completed follow-up surveys identical to
baseline assessments immediately following
the final TOP or TOP/YAE! session, and
again 12 months after completing TOP or
TOP/YAE! In the first 2 years of data col-
lection, we offered youths $5 to complete
baseline surveys and $10 for each follow-up
survey. To increase survey response rates,
we offered $5 for baseline and $15 for each
follow-up in years 3 and 4.

We offered all participants 25 weekly
TOP sessions over 9 months and 20 hours
of community service learning, receiving
a stipend of $2.50 per program session in
TOP, regardless of enrollment arm.

In addition to TOP, youths in the in-
tervention received YAE!, the aforemen-
tioned text message intervention, which
was carefully designed to reinforce sexual
and reproductive health content delivered
through TOP throughout the 25-week
program. YAE! is among only a handful of
social media interventions that attends care-
fully to compelling and engaging text message
design informed by the Integrated Theory
of mHealth,?* which allows adaptation to
accompany any in-person, evidence-based
youth sexual health intervention. YAE! was
developed using an iterative youth-informed
formative evaluation.>* Intervention partici-
pants received between 5 and 7 messages
weekly, of which 40% were bidirectional
(i.e., requesting a response), which allowed
us to document that youths were reading
messages and to assess engagement. Messages
were standardized and automated, sent
through the Patient Relationship Manage-
ment System””; youths without phones re-
ceived messages through Text Free, an online
system, viewing messages on computers at
the Boys & Girls Club. Examples of messages
can be found in Table 1.

Measures

To assess aim 1 (feasibility and cost), data
on platform and administrative costs for YAE!
and TOP were estimated using 2013 US
dollars, including personnel costs to run TOP
sessions, incentives for participation, supplies,
indirect costs, transportation costs, training
and fidelity observation costs, and fees paid to
implement the curriculum. We did not track
youth message plans; formative evaluation
demonstrated most youths with cell phones
had unlimited text messaging plans, indicating
no cost to them for receiving texts. Total
study costs were summed across the cost
components and divided by the total study
participants enrolled at baseline to estimate
the average program administration costs per
participant in TOP and YAE! We assessed
feasibility of program delivery by doc-
umenting the number of TOP sessions
attended. We documented intervention
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TABLE 1—Examples of Text Messages Sent to Participants: Youth All Engaged! Program; Denver, CO; 2011-2014

Type Content Desired Theoretical Outcome
Question If ur friend got pregnant, what would u tell her to do? Social support
Quiz Where do people in Colorado volunteer most? 1=hospitals, Civic engagement

2 =education/schools, 3 =religious places, 4 =otherfunsure.
Ur TOP Club will meet at<club name >on < date>at<time>. Cue to action

Will u go? Reply 1=yes, 2=no, 3=not sure.

Club reminder

Myth-fact (tailored for gender) Female: If a guy wants to have sex, it's his responsibility to get Norms
the condoms. 1=myth, 2 =fact, 3=unsure.
Male: If a girl wants to have sex, it's her responsibility to get birth
control. 1=myth, 2="Fact, 3=unsure.
Myth-fact “Less than 50% U.S teens are having sex.” Reply 1=myth, 2 = fact, Norms
3=unsure.
Myth-fact It's a FACT! The Centers for Disease Control reported that only 43%
of US teens are having sex. Not every1 is doing it.
Poll Will an unplanned pregnancy prevent you from reaching your Improved future orientation (social capital theory)
goals? Text 1=yes, 2=no, 3=unsure.
Fun fact 1 out of 3 teens say that it's hard to talk about condoms. Think safe Positive norms re: healthy communication
sex is important? Learn how to talk about it!
Quote “Communication is key.” “Be polite...you don’t start taking each Role modeling for healthy communication

other for granted ever, you know."—/ce Loves Coco

fidelity by tracking the number of messages
sent and the number of responses received to
bidirectional messages per participant.

To assess aim 2 (average percentage of
protected sex acts), participants reported if they
ever had sex and the number of times they had
sex in the past 3 months. Those with sexual
experience reported the number of encounters
in 3 months protected by condoms or con-
traception. The average percentage of protected
sex acts was calculated as the number of times
sex was protected by condoms and contra-
ception divided by the number of timesa person
had sex in the previous 3 months. Scores were
distributed continuously, ranging from 0%
(never protected) to 100% (fully protected).
Participants reporting 0 sexual encounters in the
last 3 months were considered abstainers and
were coded as 100% protected. We also
coded them as having missing data for this
outcome and ran analyses using both approaches.
Participants reported whether they had accessed
contraceptive or sexually transmitted infection
services in the past 9 months (aim 3) and whether
they had ever been pregnant or caused a preg-
nancy (aim 4), coded dichotomously (yes/no).

‘We anticipated covariates based on theory
and planned to include those in models based

on empirical assessment when any variable
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predicted a given outcome at a P value of
less than .05, making covariate lists outcome
dependent. Covariates included demographic
characteristics: age, gender, and ethnicity
(do you consider yourself to be Hispanic
or Latino? Yes/No, hereafter referred to as
Hispanic), followed by self-reported race,
in which participants identified with 1 or
more racial groups, including White, Black,
Asian, American Indian, Native Hawaiian, or
other. We conducted a subanalysis with all
participants comparing outcomes of Hispanic
to non-Hispanic participants. We asked
participants to indicate (yes/no) if they failed
a course in the past year, were living with
1 or both parents, if any parent was born
outside the United States, if they had ever
been coerced or coerced another into sex, and
had ever been jailed; we also asked them to
indicate parental education level.

The Clinical Trials Registry number is
NCTO01535651. We experienced no adverse
events during the study.

Data Analysis Plan

Our first aim was descriptive and included
frequency data, means and SDs to assess costs,
and feasibility of program delivery. To assess
outcomes for aims 2 to 4, our planned sample

of 800 participants, with 200 each year for 4
years, assumed a 30% program attrition to
generate 620 participants at program com-
pletion, to document postintervention out-
comes (power 0.80; o0 < =0.05) similar to
other interventions for adolescents, 2
with assumptions that 45% of adolescents
would be sexually experienced and 73%
sexually active in the past 3 months as
documented in nationally representative
samples.””*® Estimates took into consider-
ation published data of sexual behavior
intraclass correlation coefficients, which
ranged from 0.001 to 0.02 arising from
within-group similarities in Boys & Girls
Clubs.*” We followed with an intent-to-treat
approach, in which participants were analy-
zed based on assigned condition, regardless
of level of engagement with the program.

Analyses used a multilevel regression
framework, using SAS Proc Mixed (SAS
Institute, Cary, North Carolina) for contin-
uous and SAS Proc Glimmix for categorical
outcomes, accounting for nesting within
club/year combinations.

We examined equivalence between con-
ditions for baseline demographic character-
istics, and we included variables found to
differ at baseline in addition to those named
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previously as covariates in analyses. Analyses
for aims 2 and 3 were analysis of covariance
models that predicted each outcome from
intervention condition, covarying baseline
values for outcome, club, year, any variables
found to differ between conditions at base-
line, and potential covariates that predicted
outcomes at a P value of less than .05. The
critical P value for primary outcome analyses
was a P value of less than .0125, which
corrected for the 4 primary outcomes using
a Bonferroni-Hochner calculation.®” Sec-
ondary ad hoc subgroup analyses include
Hispanic ethnicity in the analysis of covariance

models to explore the interaction term between
intervention condition and ethnicity, control-
ling for main effects of ethnicity and condition.
We examined if those lost to follow-up
were different than those retained, and
whether this differed by condition on 22
baseline variables (e.g., the same de-
mographic, behavioral, and sexual risk vari-
ables listed in Table 2). For each of the 22
variables, we tested the main effect of re-
tention status (retained vs not retained) and
the interaction term between retention status
and condition. Of all tests we conducted,
there were 3 main effects of retention status.

At baseline, those retained were more likely
to report sexual acts protected by contracep-
tion (P=.006) and living with both
parents (P=.004), and were less likely to re-
port having had intercourse (P=.02). There
was a single significant interaction term in
which the effect of retention status depended
on the condition for age at baseline (P=.04);
intervention participants lost to follow-up
were older than those retained (P=.006).
We also found variations in missing data for
each outcome based on participants’ sexual
history and comfort with answering specific
questions. For example, the sample size for

TABLE 2—Demographic and Behavioral Characteristics for Youths at Baseline: Youth All Engaged! and Teen Outreach Program;

Denver, CO; 2011-2014

Baseline Measure

Youth All Engaged!

Teen Outreach Program

Analytic Cell No.

% or Mean =SD

Analytic Cell No.

% or Mean =SD P of Difference

Age or grade level
Gender: female
Race/ethnicity

White

Black

Hispanic

Multiple/other
Failed a course
Living with both parents
Mother’s education
Father's education
Parents not born in United States
Ever had sex
Ever coerced into sexual activity
Ever coerced someone else into sexual activity
Ever jailed or arrested
Has cell phone

Condoms in past 3 mo®
Sexually active
Includes abstainers
Contraception in past 3 mo®
Sexually active
Includes abstainers

Access to contraceptive or STD services

Ever pregnant/caused pregnancy

316 14.90 £1.02 315
314 51.59 313
316 9.18 315
316 20.25 315
316 2.4 315
316 28.16 315
295 31.86 292
316 51.58 315
240 2.48 £1.14 240
197 2.22 £1.12 212
296 37.84 289
309 22.98 303
294 10.88 305
302 3.31 304
306 nn 302
316 71.20 315
40 68.7 +42.5 42
306 95.9 £18.5 300
39 84.6 +31.7 40
304 98.0 =123 298
316 41 315
313 0.32 M

14.98 +1.14 51
51.12 75
7.94 50
18.73 7
4381 68
29.52 1
32.88 98
54.29 74
236 +1.12 24
207 +1.11 32
40.14 67
2.n 54
10.82 8
2.63 74
10.93 68
68.89 29
68.4 +45.0 89
95.6 +19.9 78
792 +38.4 20
97.2 +15.6 B
444 92
3.86 03

Note. STD =sexually transmitted disease.

Source. Teen Outreach Program and Teen Outreach Program411, 2012-2015 Baseline surveys administered before program enrollment. All analyses
conducted in multilevel modeling framework to account for participants nested within clubs/years. Presented P values are adjusted for dummy coded

club and year variables.

?Average percentage of sex acts protected by condoms in past 3 months.
PAverage percentage of sex acts protected by contraception in past 3 months.
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average percentage of protected acts assessed
among sexually active participants was lower
due to a lower level of recent sexual activity
among sexually experienced participants than
assumptions for sample size estimations. At
baseline, 233 of 852 participants reported ever
having had sexual intercourse, and 142 re-
ported sex in the previous 3 months. When
possible, we used logical imputation for
missing values, but participants choosing “do
not want to answer” were coded as missing.
At follow-up, 293 of 590 participants re-
ported ever having had intercourse (49.6%,
which was similar to the 47% reported in
Youth Behavioral Risk Surveillance Sys-
tem),?® but only 114 reported sex in the
previous 3 months (38.90% of those sexually
experienced); this diverged from nationally
representative surveys that showed more than
70% of sexually experienced youths had been
sexually active in the past 3 months.”” The
maximum sample size for the average per-
centage of protected acts in the past 3 months
among sexually experienced participants was
114, reducing the effective number and
power to detect significant effects for these
outcomes. Participants reported differentials
in sex in the previous 3 months at baseline
compared with follow-up, with a small number
of participants with sexual outcome data atboth

time points (e.g., 66 reported sex in the pre-
vious 3 months for baseline and follow-up),
thus affecting the analytic sample size for these
outcomes because baseline values were used as
covariates that affected the power to detect
effects among sexually active youths. Thus, we
included Cohen’s d or odds ratio effect sizes for
continuous and binary outcomes.

We conducted sensitivity analyses in 2
ways to address the issue of missing data,
including using full information maximum
likelihood to estimate eftects using all avail-
able data and multiple imputation to create
a complete data set for covariates or baseline
values to address missing data on relevant
covariates. For sensitivity analyses, study
conclusions did not change, and we did not
report on these analyses further (although the
results are available from authors). Tables 3
and 4 report the observed analytic number,
not the number based on imputed values.

RESULTS

Of 852 participants who completed a baseline
assessment, 436 were assigned to TOP/YAE!
and 416 to TOP alone. We retained 317 par-
ticipants in TOP/YAE! and 315 in TOP alone.
A CONSORT diagram showing recruitment

AJPH RESEARCH

and study assighment is available in the Appendix
(available as a supplement to the online version of
this article at http://www.ajph.org).

Data on demographic and behavioral
characteristics, including sexual behaviors as an
equivalence of the sample enrolled at baseline
retained at follow-up (Table 2) document
asignificantly higher proportion of those in the
TOP alone compared with those in TOP/
YAE! who had experienced a pregnancy at
baseline (P=.03). Pregnancy history was in-
cluded as a covariate in outcome analyses.

Aim 1: Cost and Feasibility of
Program Delivery

Average per participant program cost for
TOP administered to 416 participants was
$1184 (95% confidence interval [CI] = $954,
$1424). Average additional per participant
program cost for 436 YAE! participants was
$1310 (95% CI=$1083, $1549) for an ad-
ditional $126 per participant in YAE! versus
TOP alone or a 10.6% cost increase (95%
CI=$101, $153).

TOP/YAE! participants attended a mean of’
10.9 +8.8 sessions, with amean of 10.8 =13.9
community service learning hours, and TOP
alone participants attended a mean of
13.0 *8.9 sessions and 12.5 *+12.9

TABLE 3—Postintervention Estimated Effects on Behavioral Outcomes by Condition: Youth All Engaged! and Teen Outreach Program;

Denver, CO; 2011-2014

Youth All Engaged!

Teen Outreach Program

Outcome Measure

Analytic Cell No.

% or Mean =SD  Analytic Cell No.

% or Mean =SD

Effect Size,® d (95% C1) or OR (95% Cl)

Condoms in past 3 mo—sexually active®
Condoms in past 3 mo—includes abstainers®
Contraception in past 3 mo—sexually active
Contraception in past 3 mo—includes abstainers®
Access to contraceptive or STD services’

Ever pregnant or caused pregnancy?

27 80.7 =342 28
217 94.1 =221 200
24 92.8 +22.4 26
248 97.5 =148 253
313 5.75 3N
256 3.13 255

70.2 +39.0 0.30 (0.20, 0.39)
92.7 +24.1 0.06 (0.04, 0.08)
80.4 +40.0 0.39 (030, 0.48)
95.9 +19.5 0.09 (0.07, 0.11)
8.04 0.75 (035, 1.62)
3.9 0.73 (0.17, 3.09)

°Measures of effect size are presented as Cohen’s d (95% confidence intervals [CI]) for continuously measured outcomes and odds ratios (OR; 95% Cl) for binary

outcomes.

bCovariates were baseline average percentage of sex acts protected by condoms in past 3 months—sexually active, baseline pregnancy history, club, y, and ever

coerced into sexual activity.

“Covariates were baseline average percentage of sex acts protected by condoms in past 3 months—include abstainers, baseline pregnancy history, club, y, age,
ever coerced into sexual activity, and ever failed a course.

dCovariates were baseline average percentage of sex acts protected by contraception in past 3 months—sexually active, baseline pregnancy history, club, y, and

ever coerced into sexual activity.

€Covariates were baseline average percentage of sex acts protected by contraception in past 3 months—include abstainers, baseline pregnancy history, club, y,
ever coerced into sexual activity, and ever failed a course.

fCovariates were baseline access to contraceptive or sexually transmitted disease (STD) services, baseline pregnancy history, y, age, and gender.
9Covariates were baseline pregnancy history, club, y, age, ever coerced into sexual activity, coerced someone else into sexual activity, and ever failed a course.
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TABLE 4—Secondary Analyses of Postintervention Estimated Effects by Hispanic vs Non-Hispanic Participants: Youth All Engaged! and Teen

Outreach Program; Denver, CO; 2011-2014

Youth All Engaged!

Teen Outreach Program

Outcome measure

Analytic Cell No.

% or Mean *=SD Analytic Cell No.

% or Mean *=SD Condition by Ethnicity, B (SE); P°

Condoms in past 3 mo—sexually active®
Hispanic
Non-Hispanic

Condoms in past 3 mo—includes abstainers®
Hispanic
Non-Hispanic

Contraception in past 3 mo—sexually active
Hispanic
Non-Hispanic

Contraception in past 3 mo—includes abstainers®

Hispanic
Non-Hispanic

Access to contraceptive or STD services
Hispanic
Non-Hispanic

Ever pregnant/cause pregnancy®
Hispanic
Non-Hispanic

" 75.3 =40.1 12
16 84.5 +30.2 16
99 942 £22.5 95
118 94.1 £21.9 105
" 93.5 =153 12
13 923 x21.7 14
109 98.4 =10.8 14
139 96.8 =17.2 139
132 5.30 137
181 6.08 174
112 1.79 19
144 417 136

0.50 (0.22); .06
49.4 £46.6
85.8 +23.2

0.4 (0.04); .36
91.5 +26.8
93.9 +21.5

0.04 (0.19); .84
75.0 £45.2
85.0 £36.1

0.04 (0.03); .20
95.5 +20.6
96.3 =18.7

-0.41 (0.70); .57
9.49
6.90

-438 (1.72); .02
6.72
147

°All analyses conducted in multilevel modeling framework to account for participants nested within clubs/year. Presented Pvalues are adjusted for baseline
scores, baseline pregnancy history, and dummy coded club and year variables (except for access to services in which adjusting for club created convergence
problems). Additional covariates that were specific to each outcome are noted. We controlled for Hispanic ethnicity and treatment condition when assessing
the interaction between Hispanic ethnicity and treatment.

bCovariates were baseline average percentage of sex acts protected by condoms in past 3 months —sexually active, baseline pregnancy history, club, year, and
ever coerced into sexual activity.

“Covariates were baseline average percentage of sex acts protected by condoms in past 3 months —include abstainers, baseline pregnancy history, club, year,
age, ever coerced into sexual activity, and ever failed a course.

dCovariates were baseline average percentage of sex acts protected by contraception in past 3 months —sexually active, baseline pregnancy history, club, year,
and ever coerced into sexual activity.

€Covariates were baseline average percentage of sex acts protected by contraception in past 3 months—include abstainers, baseline pregnancy history, club,

year, ever coerced into sexual activity, and ever failed a course.

fCovariates were baseline access to contraceptive or sexually transmitted disease (STD) services, baseline pregnancy history, year, age, and gender.
9Covariates were baseline pregnancy history, club, year, age, ever coerced into sexual activity, coerced someone else into sexual activity, and ever failed a course.

community service learning hours. Participants
in TOP/YAE! received 75 text messages, of
which 40% were bidirectional. A detailed
analysis of 2 years of text message delivery”’
documented that 80% of participants respon-
ded to at least 1 bidirectional text message, and
responded an average of 13 times to bi-
directional messages. Participants aged 16 years
and older, female adolescents, and Hispanic
participants responded significantly more fre-
quently to bidirectional messages.

Aims 2 to 4: TOP Only vs TOP/YAE!
Impacts on Outcomes

Table 3 shows follow-up unadjusted
means and SDs for the continuous and
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dichotomous outcomes for TOP only versus
TOP/YAE!, with results from the impact
analyses in terms of effect sizes and associated
P values. Postintervention effects showed no
differences between TOP only versus TOP/
YAE! for any outcomes.

Table 4 shows ad hoc follow-up unadjusted
means or percentage values for Hispanics in
the TOP alone and Hispanics in TOP/YAE!
for all outcomes. We documented no effect
of condition dependent on Hispanic ethnicity
for condom and contraceptive use or access to
services. However, we observed the per-
centage of pregnancies reported among His-
panics in TOP alone was 6.72% compared
with 1.79% in TOP/YAE! (P=.02). Al-
though we confirmed baseline equivalence in

all but 1 demographic and outcome variables,
stratified by Hispanic versus non-Hispanic,
before conducting subgroup analyses (Table A,
available as a supplement to the online version
of this article at http://www.ajph.org), the

P value could not be calculated to compare
baseline pregnancy rates among Hispanics in the
TOP alone to those in TOP/YAE! because
there were no pregnancies among TOP/YAE!
participants at baseline, raising a possibility

of nonequivalence at baseline.

DISCUSSION

This rigorously designed cluster-randomized
trial allows confidence in multiple findings. We

AJPH Supplement 1, 2016, Vol 106, No. S1


http://www.ajph.org

maintained a degree of fidelity consistent with
published literature on health-related text
message programs” in delivering automated
text messages that reinforced TOP content and
showed only a 10.6% increase in cost of adding
YAE! to TOP. This supported our first aim that
showed it was feasible to enhance TOP with
a text message supplement, and this enhance-
ment could be delivered with fidelity and at
low cost.

There were no statistically significant
differences between TOP/YAE! and TOP
alone on any primary outcomes. Subanalyses
that explored differences for Hispanics on
average percentage of sex acts protected by
condoms or contraception in the past 3
months or access to contraceptive or STI
services in the past 9 months were not
supported.

There was a significant difference in
pregnancy outcomes in our analyses for
Hispanic participants in TOP/YAE!
compared with TOP alone. We could not
confirm baseline equivalence on this outcome
for Hispanic participants; there was a small
sample size, and we conducted a large
number of moderator analyses. However,
our analysis provides evidence that use of
YAE! with in-person curricula might have
potential to benefit Hispanics in
preventing pregnancy, which warrants
future research using larger sample sizes of
Hispanics.

We are cautious to recommend a TOP/
YAE! replication with 25 sessions over a
9-month period. Although we documented
no differences between those invited and
not participating and those who did
participate, with less than one-quarter of
youths invited participating, we could not
generalize results to all Boys & Girls Club
members. Competing programming options
in Boys & Girls Club activities and program
length might have been a deterrent to study
participation. For those enrolled, mean at-
tendance data (11.9 sessions of 25 required)
suggested that expectations for youths to
attend 25 weekly sessions over 9 months was
unrealistic.

Our effect sizes adding YAE! text messages
were small. However, we considered the
impact of small positive effects of exposure to
technology on the change at the population
level, particularly because technology allows
opportunities to reinforce and extend reach
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over time to large numbers of individuals at
low added cost per person. If TOP or other
programs can incorporate the use of text—
particularly bidirectional texting, as it has been
shown to generate better engagement and
better effects”>—they may be able to improve
impact. However, our experience with TOP
participants completing only half the intended
number of sessions suggests programs cannot be
lengthy, and that exploring shorter hybrid
programs might be more successful in gener-
ating population effects.

The next steps appropriate for research
should explore whether and how technology
can deliver content to supplement face-to-
face sessions or replace some when they may
be less optimal due to length, staffing, or cost.
Hybrid programming combining the “best”
of face-to-face interventions with conve-
nient, easy to access technology based content
is logical and mimics 21st century youth
technology use.

A limitation of our research was the small
number of youths who were sexually active
in the past 3 months, which might increase
the analytic bias because younger participants
and those with lower risk had higher retention.
It might be that TOP or TOP/YAE! could
be more effective for higher-risk adolescents;
however, they were more often lost to
follow-up, so we could not ascertain this. We
advocate approaches that reduce biases associ-
ated with retention of youths over time. AJPH

CONTRIBUTORS

S. Bull conceptualized the study design and participated in
all research activities, including study design, instru-
ment development, data collection, and analysis; she
wrote the background section and led the writing of the
Discussion section. S. Devine participated in instrument
development, data collection and analysis, and contrib-
uted to writing the Methods section and editing the ar-
ticle. S.J. Schmiege oversaw all data analysis and led the
writing of the analysis section and preparation of all tables
in the article. L. Pickard participated in the study design
and data collection, and contributed to writing the
background section and editing of the article. J. Campbell
conducted all cost analyses and wrote all material related to
the cost analysis in the article. J. C. Shlay is the study’s
principal investigator, and contributed to the study and
instrument design and implementation and data analysis.
She contributed to writing the Discussion section and to
the editing for the article.

ACKNOWLEDGMENTS

This work was supported by the OAH, US Department
of Health and Human Services grant number
TP2AHO000016. This article is based on a much larger
report located on the Office of Adolescent Health’s
Web site: http://www.hhs.gov/ash/oah/oah-initiatives/
evaluation/grantee-led-evaluation/grantees-2010-2014.
html.

AJPH RESEARCH

‘We acknowledge the work and contributions of the
Teen Outreach Program Facilitators in the Boys & Girls
Clubs, data collectors from the University of Colorado,
and members of our management team, including
Amber Leytem, Marissa Vasquez, Charlene Barrientos
Ortiz, and Stefanie Winfield.

HUMAN PARTICIPANT PROTECTION
The Colorado multiple institutional review board
reviewed and approved the protocol.

REFERENCES

1. The National Campaign to Prevent Teen and Un-
planned Pregnancy. Making the case: for wanted and
welcomed pregnancy 2015. 2015. Available at: http://
thenationalcampaign.org/why-it-matters. Accessed
March 15, 2015.

2. Colorado Department of Public Health and Envi-
ronment HSS. 2014. National Vital Statistics Denver, CO
2004-2013. Denver, CO: Colorado Department of
Public Health and Environment.

3. Colorado Department of Public Health and Envi-
ronment HSS. National Vital Statistics Denver. Denver,
CO: Colorado Department of Public Health and
Environment; 2013.

4. Office of Adolescent Health. Evidence-based teen
pregnancy prevention programs at a glance. 2015.
Available at: http://www.hhs.gov/ash/oah/oah-
initiatives/teen_pregnancy/training/Assests/ebp-table.
pdf. Accessed July 15, 2015.

5. WYMAN. Wyman’s Teen Outreach Program (TOP).
2013. Available at: http://wymancenter.org/
nationalnetwork/top. Accessed January 18, 2013.

6. Glasgow RE, Klesges LM, Dzewaltowski DA, Estabrooks
PA, Vogt TM. Evaluating the impact of health promotion
programs: using the RE-AIM framework to form summary
measures for decision making involving complex issues.
Health Educ Res. 2006;21(5):688—694.

7. Botvin GJ, Griffin KW, Diaz T, Ifill-Williams M.
Preventing binge drinking during early adolescence: one-
and two-year follow-up of a school-based preventive
intervention. Psychol Addict Behav. 2001;15(4):360-365.

8. Shrier LA, Ancheta R, Goodman E, Chiou VM, Lyden
MR, Emans SJ. Randomized controlled trial of a safer sex
intervention for high-risk adolescent girls. Arch Pediatr
Adolesc Med. 2001;155(1):73-79.

9. Villarruel AM, Jemmott LS, Jemmott JB, Eakin BL.
Recruitment and retention of Latino adolescents to

a research study: lessons learned from a randomized
clinical trial. J Spec Pediatr Nurs. 2006;11(4):244-250.

10. Purcell K, Lenhart A. Trends in teen communication:
opportunities and challenges for public health campaigns.
PEW Internet and American Life. 2010. Available at:
http://www.pewinternet.org/2010/09/29/trends-in-
teen-communication-opportunities-and-challenges-for-
public-health-campaigns. Accessed March 15, 2016.

11. Shaw R, Bosworth H. Short message service (SMS)
text messaging as an intervention medium for weight
loss: a literature review. Health Informatics J. 2012;18(4):
235-250.

12. Whittaker R, McRobbie H, Bullen C, Rodgers A, Gu
Y. Mobile phone-based interventions for smoking ces-
sation. Cochrane Database Syst Rev. 2016;4:CD006611.

13. Head KJ, Noar SM, Iannarino NT, Harrington NG.
Efficacy of text messaging-based interventions for
health promotion: a meta-analysis. Soc Sci Med. 2013;97:
41-48.

Bull et al. Peer Reviewed Research S123


http://www.hhs.gov/ash/oah/oah-initiatives/evaluation/grantee-led-evaluation/grantees-2010-2014.html
http://www.hhs.gov/ash/oah/oah-initiatives/evaluation/grantee-led-evaluation/grantees-2010-2014.html
http://www.hhs.gov/ash/oah/oah-initiatives/evaluation/grantee-led-evaluation/grantees-2010-2014.html
http://thenationalcampaign.org/why-it-matters
http://thenationalcampaign.org/why-it-matters
http://www.hhs.gov/ash/oah/oah-initiatives/teen_pregnancy/training/Assests/ebp-table.pdf
http://www.hhs.gov/ash/oah/oah-initiatives/teen_pregnancy/training/Assests/ebp-table.pdf
http://www.hhs.gov/ash/oah/oah-initiatives/teen_pregnancy/training/Assests/ebp-table.pdf
http://wymancenter.org/nationalnetwork/top
http://wymancenter.org/nationalnetwork/top
http://www.pewinternet.org/2010/09/29/trends-in-teen-communication-opportunities-and-challenges-for-public-health-campaigns
http://www.pewinternet.org/2010/09/29/trends-in-teen-communication-opportunities-and-challenges-for-public-health-campaigns
http://www.pewinternet.org/2010/09/29/trends-in-teen-communication-opportunities-and-challenges-for-public-health-campaigns

AJPH RESEARCH

14. Shensa A, Sidani J, Lin L, Bowman N, Primack B.
Social media use and perceived emotional support among
US young adults. | Community Health. 2016;41(3):
541-549.

15. Samal L, Hutton H, Erbelding E, Brandon E,
Finkelstein J, Chander G. Digital divide: variation in
internet and cellular phone use among women attending
an urban sexually transmitted infections clinic. J Urban
Health. 2010;87(1):122-128.

16. Bull SS, Levine DK, Black SR, Schmiege SJ, SantelliJ.
Social media delivered sexual health intervention:

a cluster-randomized trial. Am J Prev Med. 2012;43(5):
467-474.

17. Nour M, Chen J, Allman-Farinelli M. Efficacy and
external validity of electronic and mobile phone based
interventions promoting vegetable intake in young adults:
a systematic review and meta-analysis. J Med Internet
Res. 2016;18(4):e58.

18. de Jongh T, Gurol-Urganci I, Vodopivec-Jamsek V,
Car J, Atun R. Mobile phone messaging for facilitating
self-management of long-term illness. Cochrane Database
Syst Rev. 2012;12:CD007459.

19. Lenhart A. 9 things you need to know about teens,
technology & online privacy. PEW Research Center.
2013. Available at: http://www.pewinternet.org/2013/
11/07/9-things-you-need-to-know-about-teens-
technology-online-privacy. Accessed February 12, 2014.

20. Horrigan J. Mobile access to data and information.
PEW Internet and American Life. 2008. Available at:
http://www.pewinternet.org/2008/03/05/mobile-
access-to-data-and-information-2. Accessed March 15,
2015.

21. Purcell K, Rainie L, Heaps A, et al. How teens do
research in the digital world. PEW Research Center.
2012. Available at: http://www.pewinternet.org/2012/
11/01/how-teens-do-research-in-the-digital-world.
Accessed April 1, 2016.

22. Bull S, Ezeanochie N. From Foucault to Freire
through Facebook: toward an integrated theory of
mHealth. Health Educ Behav. 2016;43(4):399-411.

23. Boys & Girls Clubs of Metro Denver. Boys &

Girls Clubs of Metro Denver: who we are. 2015. Available
at: http://www.bgemd.org/who-we-are. Accessed
May 12, 2016.

24. Devine S, Bull S, Dreisbach S, Shlay J. Enhancing
a teen pregnancy prevention program with text mes-
saging: engaging minority youth to develop Top® Plus
Text. J Adolesc Health. 2014;54(3 suppl):S78-S83.

25. Fischer HH, Moore S, Davidson A, et al. Care by cell
phone: text messaging for chronic disease management.
Am ] Manag Care. 2012;18(2):e42—e47.

26. Bull S, Pratte K, Whitesell N, Rietmeijer C,
McFarlane M. Effects of an Internet-based intervention
for HIV prevention: the Youthnet trials. AIDS Behav.
2009;13(3):474-487.

27. Santelli JS, Lindberg L, Abma J, McNeely CS,
Resnick M. Adolescent sexual behavior: estimates and
trends from four nationally representative surveys. Fam
Plann Perspect. 2000;32(4):156-165, 194.

28. Kann L, Kinshen S, Williams B, et al. State and local
YRBSS coordinators. Youth Risk Behavior Surveillance
1997. MMWWR Morb Mortal Wkly Rep. 1998; 47(SS-3): 1-89.
29. Pals SL, Beaty B, Posner S, Bull S. Estimates of
intraclass correlation for variables related to behavioral
HIV/STD Prevention in a predominantly African-

American and Latino/Hispanic sample of young women.
Health Educ Behav. 2009;36(1):182—194.

S124 Research Peer Reviewed Bull et al.

30. Bland JM, Altman DG. Multiple significance tests: the
Bonferroni method. BMJ. 1995;310(6973):170.

31.Devine S, Leeds C, Leytem A, Beum R, Shlay JC, Bull
S. Methods to assess youth engagement in a text messaging
supplement to an effective teen pregnancy prevention
program. J Biomed Inform. 2015;56:379-386.

32. Vodopivec-Jamsek V, Jongh T, Gurol-Urganci 1,
Atun R, Car J. Mobile phone messaging for preventive
health care. Cochrane Database Syst Rev. 2012;CD007457.

33. Wald DS, Butt S, Bestwick J. One-way versus
two-way text messaging on improving medication ad-
herence: meta-analysis of randomized trials. Am _J Med.
2015;128(10):1139.e1-1139.¢5.

AJPH Supplement 1, 2016, Vol 106, No. S1


http://www.pewinternet.org/2013/11/07/9-things-you-need-to-know-about-teens-technology-online-privacy
http://www.pewinternet.org/2013/11/07/9-things-you-need-to-know-about-teens-technology-online-privacy
http://www.pewinternet.org/2013/11/07/9-things-you-need-to-know-about-teens-technology-online-privacy
http://www.pewinternet.org/2008/03/05/mobile-access-to-data-and-information-2
http://www.pewinternet.org/2008/03/05/mobile-access-to-data-and-information-2
http://www.pewinternet.org/2012/11/01/how-teens-do-research-in-the-digital-world
http://www.pewinternet.org/2012/11/01/how-teens-do-research-in-the-digital-world
http://www.bgcmd.org/who-we-are

