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Objectives. To evaluate the efficacy of the Respecting the Circle of Life program (RCL) among Native

American youths 11 to 19 years of age residing in a rural reservation community in the southwestern

United States.

Methods. Between 2016 and 2018, we conducted a randomized controlled trial of the RCL program

with 534 Native youths. Participants completed assessments at baseline and 9 and 12 months after the

intervention. We conducted intention-to-treat analyses based on study group randomization.

Results. At 9 months, intervention participants had significantly better condom use self-efficacy

(P, .001), higher intentions to use condoms (P5 .024) and abstain from sex (P5 .008), and better

contraceptive use self-efficacy (P, .001) than control participants, as well as better condom use

(P5 .032) and contraceptive use (P5 .002) negotiation skills. At 12 months, intervention participants had

significantly better sexual and reproductive health knowledge (P5 .021), condom use self-efficacy

(P, .001), contraceptive use self-efficacy (P, .001), and contraceptive use negotiation skills (P5 .004)

than control participants. Intervention participants reported significantly more communication with their

parents about sexual and reproductive health than control participants at both 9 and 12 months

(P5 .042 and P5 .001, respectively).

Conclusions. The RCL program has a significant impact on key factors associated with pregnancy

prevention among Native youths and should be used as an adolescent pregnancy prevention strategy.

Trial Registration. Clinical Trials.gov identifier: NCT02904629. (Am J Public Health. Published online

ahead of print September 16, 2021:e1–e11. https://doi.org/10.2105/AJPH.2021.306447)

Despite recent decreases, US rates

of adolescent pregnancy are

higher than those of other developed

nations.1 The consequences of adoles-

cent pregnancy are vast. Adolescent

mothers are less likely to earn a high

school diploma than nonadolescent

mothers (50% vs 90%), and only 2% of

all US adolescent mothers earn a

college degree.2,3 Babies born to ado-

lescent mothers are more likely to be

premature or have a low birth weight,

to live in poverty, to drop out of high

school, to be incarcerated as adoles-

cents, and to themselves become ado-

lescent parents.4 There is also an

immense societal cost of adolescent

births: in 2015 alone, declines in ado-

lescent births saved an estimated $4.4

billion.5

Within the United States, Native

American (Native) adolescents have the

highest adolescent birth rate of all

racial/ethnic groups (33 births per 1000
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girls).6 This rate is nearly double the US

adolescent birth rate (19 births per

1000 girls) and more than double the

rate among non–Hispanic White girls

(13 births per 1000 girls).6 Nearly one

third (32%) of all Native girls begin hav-

ing children as adolescents, and the

prevalence of repeated adolescent

births is highest in this group.6,7

National data show that Native youths

are more likely to initiate sex before the

age of 13 years than all other groups

with the exception of African American

youths.7

Despite these disparities, Native

communities and ways of life are laden

with strength-based practices that pro-

mote overall health and well-being.8,9

In most Native communities, there is

strong familial, cultural, and community

attachment and an inherent support

system for youths during adoles-

cence.10,11 Key factors protecting

against sexual risk specific to Native

communities include positive cultural

identities, self-esteem, having future

aspirations, and an absence of inter-

nalizing and externalizing behav-

iors.12–14 Research shows that pro-

grams building on these strengths are

both desirable and impactful in Native

communities.15

In addition to being strength based,

programs targeting the sexual behav-

iors of Native youths need to work

across well-established key precursor

domains of behavior change, including

knowledge, self-efficacy, intention,

partner negotiation skills, and commu-

nication.16–24 Measuring the effects of

sexual and reproductive health

programming on these domains is

especially important for evaluations

conducted with youths who may not

yet be sexually active, as the behaviors

of interest may not be observed across

follow-ups.25

For most US adolescents, school-

based programming is a primary

means of receiving medically accurate

sexual and reproductive health infor-

mation. However, in Arizona, where the

current study took place, school-based

sexual health education is optional; the

state does not require this type of

instruction in school and, if it is avail-

able, parents may opt their children

out.26 Moreover, only 31% of Arizona

school districts provide sexual health

education at all, and of those the

majority use abstinence-only curricula

that do not offer instruction on meth-

ods of pregnancy and sexually trans-

mitted infection (STI) prevention.27

Thus, developing evidence-based com-

prehensive sexual health promotion

programs that take a strength-based

approach, work across established pre-

cursors for behavior change, and oper-

ate in nonschool settings is essential

for adolescent pregnancy and STI pre-

vention in Native communities.

The US Department of Health and

Human Services established the

national Teen Pregnancy Prevention

Program with the goals of replicating

existing evidence-based adolescent

pregnancy prevention programs (tier 1)

and rigorously evaluating new, promis-

ing approaches (tier 2).28,29 This federal

program is widely touted as a biparti-

san, evidence-based policy-making

initiative.30

In the present study, we assessed the

Johns Hopkins Center for American

Indian Health’s Respecting the Circle of

Life: Mind, Body and Spirit (RCL) pro-

gram. In 2015, the center was awarded

a Teen Pregnancy Prevention Program

tier 2 grant to implement and rigor-

ously evaluate this innovative and

promising program in partnership with

a tribal community. (To respect com-

munity confidentiality, we do not name

the tribe here but, rather, describe the

setting: a rural reservation in Arizona.)

The tribe and the center have been

working together to develop and evalu-

ate RCL since 2011 (as described sub-

sequently). Here we describe 9- and

12-month outcomes from the 5-year

(2015–2020) evaluation to determine

the impact of RCL.

METHODS

Youths were enrolled in this random-

ized controlled trial across 3 cohorts

(2016, 2017, and 2018); each cohort

was followed for 12 months. Youths

selected a parent or trusted adult par-

ticipant (e.g., grandparent, aunt or

uncle) to enroll with them in the study.

All participants were blinded to their

randomization status.31

Intervention

The Johns Hopkins Center for American

Indian Health adapted RCL in 2011

from an evidence-based STI and HIV

risk reduction intervention called FOY

1 ImPACT.22We conducted 11 focus

groups with Native youths and 7 with

Native parents and led a community-

engaged curriculum adaptation pro-

cess. This effort included input and

collaboration from tribal stakeholders

through a community advisory board

composed of diverse members of tribal

governance groups, the Indian Health

Service, and community-based

organizations.32,33

We learned that the best method for

RCL implementation was an 8-day sum-

mer basketball camp in addition to a

lesson delivered at home to the youths

together with their parents or trusted

adults. Native paraprofessionals from

the community were selected as

facilitators and trained in RCL content.
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The first 8 RCL lessons are delivered to

peer groups organized according to

gender (male or female) and age group

(e.g., 11–12, 13–15, and 16–19 years),

with 8 to 12 youths per peer group.

Lessons are taught daily at the camp by

2 facilitators per group. The ninth les-

son is delivered 3 months or less after

the completion of the camp by a youth

peer-group leader.

The RCL curriculum involves com-

prehensive sexual and reproductive

health education and covers anatomy,

puberty, how pregnancy occurs, how

HIV and other STIs are spread, effec-

tive methods for prevention of

pregnancy and STIs or HIV (including

condoms and all forms of contracep-

tion), and how to identify and reduce

related risk behaviors. RCL incorpo-

rates development of soft skills such

as problem solving, communicating

with sexual partners and parents or

trusted adults, and goal setting. The

program includes modeling of learned

skills, a “family tree” to contextualize

abstract concepts, culturally appropri-

ate interactive activities, and extensive

practice of condom and contraceptive

use skills.

RCL is expected to produce both

short- and long-term outcomes

because it reflects Native cultural

knowledge, traditional practices, and

family and individual values and beliefs

and is specific to the local context. RCL

emphasizes individual-, family-, and

community-level responsibility for

preventing STIs, HIV, and unintended

pregnancies. Curriculum content and

activities take a positive youth develop-

ment approach and teach skills young

people need to make healthy choices,

including role-playing, sexual partner

negotiation skills, and decision making.

RCL is delivered to youths in peer

groups and a private session with their

parent or trusted adult to effect behav-

ior change across key influencers.

Control Group

The control group received 9 educa-

tional lessons on nutrition, fitness, out-

door recreation, and nature; topics

were selected by community stakehold-

ers to provide benefit to all partici-

pants. The format of the control

program was the same as that of RCL

(e.g., 8 peer-group lessons at camp and

a ninth session at home with the parent

or trusted adult) to rule out interven-

tion effects attributable to program

delivery. Each program was delivered in

a separate camp facility to avoid

contamination.

Participants

Participants were recruited at local

events, with flyers, and via radio

announcements. Youths were eligible if

they were (1) 11 to 19 years of age, (2)

of Native American ethnicity (self-identi-

fied), (3) enrolled members or residents

of the participating tribal community,

(4) willing to be randomized, and (5)

able to participate in the program and

the evaluation. Participants who were

minors had parental permission and

provided assent; young adult partici-

pants (those 18 years or older)

provided informed consent. Youths

self-sorted into peer groups after indi-

vidual randomization.

Data Collection

We collected self-report data at base-

line and 9 and 12 months after pro-

gram completion via culturally adapted

versions of the Youth Health Risk

Behavior Inventory, the Parent Adoles-

cent Communication Scale, and the

Parental Monitoring Scale.22,31 Baseline

surveys were administered before ran-

domization during 2 precamp registra-

tion days. Follow-up surveys were

administered at a private location (e.g.,

participant’s home, local study office).

We used the audio computer-assisted

self-interviewing technique31 to admin-

ister surveys on a laptop or tablet or via

hard copy. All assessments were

administered by independent evalua-

tors to limit response bias.

All outcome data were collected and

analyzed for the full sample to avoid

endogenous subgroups. Primary out-

comes included (1) history of vaginal

sex (yes or no question: “Have you ever

had vaginal sex?”), assessed at baseline

and all follow-up time points; (2) sexual

and reproductive health knowledge

(number of correct responses on a

30-question knowledge assessment);

(3) condom use self-efficacy (mean on a

6-item Likert scale ranging from 1 [no, I

could not] to 5 [yes, I could]; Cronbach

a5 0.8680); and (4) intention to use a

condom if having sex in the next 6

months (on a dichotomized Likert scale;

maybe, don’t know, probably not, and

no were coded as 0 and yes was coded

as 1).

Secondary outcomes included (1)

intention to have sex in next 12 months

(on a dichotomized Likert scale; no, def-

initely not and no, probably not were

coded as 0 and yes, definitely and yes,

probably were coded as 1); (2) contra-

ceptive use self-efficacy (mean on a

6-item Likert scale ranging from 1 [no, I

could not] to 5 [yes, I could]; Cronbach

a5 0.9085); (3) perceived partner

negotiation skills regarding condom

use (yes or no: “I could refuse to have

sex if my partner will not use a con-

dom”); (4) perceived partner negotia-

tion skills regarding contraceptive use

(yes or no: “I could refuse to have sex if
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my partner will not use birth control”);

(5) parent–adolescent communication

(sum of 32 dichotomized items focus-

ing on youths’ openness or problems in

communication with their parent or

trusted adult around sensitive topics,

originally coded as a Likert scale rang-

ing from 1–5 [higher5better];

Cronbach a50.9323); (6) frequency of

talking with parent about sexual and

reproductive health, specifically how to

use condoms or contraception and

how to access various methods (mean

on a 7-item Likert scale ranging from

1–4 [higher5more]; Cronbach

a50.9159); and (7) talking with parents

specifically about drugs and alcohol in

the past 3 months (yes or no).

Analyses

Intention-to-treat analyses were

performed based on study group ran-

domization regardless of level of partic-

ipation. We conducted equivalence

testing of sociodemographic and out-

come variables for the full analytic sam-

ple at baseline and at the 9- and

12-month follow-ups (Table 1). We

defined baseline equivalence as no sta-

tistically significant difference (P, .05)

between groups in baseline values for a

given outcome in the analytic sample at

each time point. Intervention impact

was assessed at the 9- and 12-month

follow-ups via logistic regression for

binary outcomes and linear regression

for continuous outcomes. All models

controlled for gender and age at

baseline. For the outcomes of

parent–adolescent communication and

talking with parent about sexual and

reproductive health, we controlled for

baseline levels owing to statistically sig-

nificant (P, .05) differences in baseline

equivalence at the 9- or 12-month

follow-up.

Missing data for history of vaginal sex

were logically imputed on the basis of

available data. If a participant reported

having had vaginal sex at a previous

time point, that response was carried

forward. Likewise, missing data were

logically imputed if a participant

reported not ever having vaginal sex at

a later time point and there were no

contradictory data at a previous time

point. Four missing values (2 interven-

tion and 2 control values) were

imputed at baseline, 28 (9 intervention

and 19 control values) at 9 months, and

27 (13 intervention and 14 control val-

ues) at 12 months. Because missing val-

ues were imputed, the sample sizes at

9 and 12 months for this variable

exceeded those presented in Table 1

for these time points. No other out-

comes required logical imputation,

and retention was sufficiently high

that multiple imputation was not

warranted.

Regression-adjusted means and per-

centages are reported along with

between-group adjusted mean differ-

ences or odds ratios and 95%

confidence intervals (CIs). We report P

values using 2-tailed testing with a .05

threshold for significance. We did not

adjust for multiple comparisons

because each outcome was reflective

of a unique, distinct domain of a neces-

sary precursor to sexual behavior

change.16–24

In sensitivity analyses, results were

examined without control for age or

gender, with control for cohort, with

exclusion of cohort 3, and with exclu-

sion of siblings of the enrolled partici-

pant in each family (when more than 1

youth from the same family enrolled in

the same cohort). Results of the models

presented in Tables 2 and 3 are compa-

rable with results with these alternative

specifications.

At 12 months, given the sample sizes

(223 in the intervention group and 223

in the control group) and the observed

values in the control group, we had

80% power to detect (at the 5% signifi-

cance level) a 10.7-percentage-point

between-study group difference in the

percentages of participants who

reported ever having had sex, a 2-point

difference in mean sexual and repro-

ductive health knowledge scores, a

0.29-point difference in mean condom

use self-efficacy scores, and a 13.5-per-

centage-point difference in condom

use intention.

Unfortunately, there was a major dis-

ruption in the evaluation between years

3 and 4 caused by threatened termina-

tion before grant end. To deliver pro-

gramming to cohort 3, we hosted the

third camp in June 2018 (as opposed to

July, when the cohort 1 and cohort 2

camps were hosted). In this community,

there are scheduling conflicts in June

with respect to study enrollment,

including summer school, other camps,

and off-reservation activities. Hosting

the final camp in June resulted in a

smaller and younger sample than

planned for in cohort 3, as well as a

smaller and younger sample overall.34

In addition, a smaller proportion of

youths were sexually active than

assumed for our power analyses. Our

assumption that approximately 20% of

control youths would be sexually active

was based on a prior evaluation of RCL

in the same community (in which the

average age was 15.4 years).34,35 In this

study, the average age (13.27 years)

and the low prevalence of sexual activ-

ity (13.3% in the intervention group and

12.5% in the control group at 12

months) diminished our power to

detect significant differences in one of

the primary outcomes (percentage of

participants who had ever had vaginal
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TABLE 1— Demographic Characteristics and Baseline Unadjusted Primary and Secondary Outcomes:
Respecting the Circle of Life Program, Arizona, 2016–2018

Baseline Analytic Sample, % (No.)
or Mean (SD)

9-Month Analytic Sample, % (No.)
or Mean (SD)

12-Month Analytic Sample, %
(No.) or Mean (SD)

Intervention
(n5266)

Control
(n5268)

Intervention
(n5219)

Control
(n5231)

Intervention
(n5223)

Control
(n5223)

Demographic characteristics

Age category, y

11–12 38.3 (102) 37.3 (100) 38.8 (85) 36.8 (85) 39.0 (87) 36.8 (82)

13–14 38.0 (101) 41.0 (110) 37.0 (81) 42.0 (97) 37.2 (83) 42.6 (95)

15–19 23.7 (63) 21.6 (58) 24.2 (53) 21.2 (49) 23.8 (53) 20.6 (46)

Gender

Male 47.7 (127) 47.0 (126) 48.4 (106) 47.2 (109) 47.1 (105) 47.1 (105)

Female 52.3 (139) 52.6 (141) 51.6 (113) 52.8 (122) 52.9 (118) 52.9 (118)

Transgender 0.0 (0) 0.4 (1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

Race/ethnicity

American Indian or
Alaska Native

100.0 (266) 100.0 (268) 100.0 (219) 100.0 (231) 100.0 (223) 100.0 (223)

Asian 0 (0.0) 0 (0.0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

Native Hawaiian or
Pacific Islander

0 (0.0) 0 (0.0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

Black or African
American

0 (0.0) 0 (0.0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

White 0 (0.0) 0 (0.0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

.1 race 0 (0.0) 0 (0.0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

Unknown or not
reported

0 (0.0) 0 (0.0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)

Baseline unadjusted primary and secondary outcomes

Primary outcomes

Ever had sexual
intercoursea,b

8.3 (22) 5.6 (15) 8.2 (18) 6.1 (14) 8.5 (19) 5.4 (12)

Sexual/reproductive
health knowledgec

15.71 (6.89) 15.19 (7.42) 15.65 (6.80) 15.39 (7.45) 15.78 (6.63) 15.36 (7.28)

Condom use self-
efficacyd

3.08 (1.17) 3.08 (1.07) 3.12 (1.16) 3.08 (1.08) 3.09 (1.16) 3.04 (1.08)

Intend to use condom in
next 6 monthse

31.0 (78) 29.8 (76) 31.6 (66) 30.7 (67) 30.7 (65) 27.0 (57)

Secondary outcomes

Intend to have sex in
next yearf

87.4 (221) 90.7 (225) 86.0 (178) 91.6 (195) 85.9 (182) 91.8 (189)

Contraceptive use self-
efficacyg

3.07 (1.14) 3.18 (1.11) 3.12 (1.10) 3.18 (1.12) 3.09 (1.11) 3.16 (1.12)

Perceived partner
negotiation skills
regarding condom useh

39.9 (97) 43.9 (107) 38.1 (77) 42.5 (88) 38.1 (78) 42.8 (86)

Perceived partner
negotiation skills
regarding contraceptive
usec

27.8 (74) 33.0 (88) 27.4 (60) 32.2 (74) 26.9 (60) 31.5 (70)

Parent–adolescent
communication

2.46 (4.55) 1.97 (3.43) 2.40 (4.41) 2.02 (3.44) 2.52* (4.51) 1.77* (2.99)

Continued
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sex). We had sufficient statistical power

to detect significant differences in the

remaining primary and secondary

outcomes.

RESULTS

Of the 703 participants who provided

informed consent, 80.5% (n5566)

completed the baseline portion of the

study and 76.0% (n5534) were ran-

domized. The age and gender of those

who provided consent but did not com-

plete baseline and randomization were

similar to those who did (age: 13.22 vs

13.27 years; percentage male: 53.5% vs

47.7%).

A total of 534 youths completed

baseline and were randomized

between May 13, 2016, and June 7,

2018 (intervention: 266; control: 268),

154 in cohort 1 (2016), 245 in cohort 2

(2017), and 135 in cohort 3 (2018). At

the 9-month follow-up, differential attri-

tion was 3.9% and overall attrition was

15.7%. At the 12-month follow-up, dif-

ferential attrition was 0.6%, with 16.5%

overall attrition (Figure 1). At baseline,

the mean age was 13.27 years, 52.4%

of the participants were female, and all

of the participants’ self-reported race/

ethnicity was Native American; 6.9% of

participants reported having ever had

sexual intercourse.

Youths attended an average of 6.57

of the 8 peer-group sessions (interven-

tion mean56.43, SD52.10; control

mean5 6.71, SD51.90), and most

completed the parent–youth session

(intervention: 82.3%; control: 86.9%).

The time between the final peer-

group session and the ninth

session ranged from 1 to 125 days,

with an average of 41.99 days

(intervention mean542.5, control

mean541.3).

Primary Outcomes

There were no significant differences in

history of vaginal sex between the

intervention and control groups at the

9- or 12-month follow-up (9-month

adjusted odds ratio [AOR]51.51; 95%

CI50.83, 2.76; 12-month AOR51.08;

95% CI50.63, 1.86; Table 2). Youths in

the intervention group had significantly

better sexual and reproductive health

knowledge at the 12-month follow-up

(adjusted mean difference

[AMD]5 1.22; 95% CI50.18, 2.25) than

youths in the control group. RCL youths

had significantly better condom use

self-efficacy than control youths at both

9 months (AMD50.56; 95% CI5 0.41,

0.72) and 12 months (AMD50.40; 95%

TABLE 1— Continued

Baseline Analytic Sample, % (No.)
or Mean (SD)

9-Month Analytic Sample, % (No.)
or Mean (SD)

12-Month Analytic Sample, %
(No.) or Mean (SD)

Intervention
(n5266)

Control
(n5268)

Intervention
(n5219)

Control
(n5231)

Intervention
(n5223)

Control
(n5223)

Talking with parent
about sexual/
reproductive healthi

1.59 (0.76) 1.48 (0.65) 1.60* (0.75) 1.47* (0.64) 1.60* (0.77) 1.44* (0.63)

Talking with parent
about drugs/alcoholj

23.5 (62) 28.5 (75) 24.3 (53) 29.2 (66) 23.9 (53) 28.0 (61)

aRefers to vaginal sex only.

bIntervention group is missing 1 value at baseline.
cControl group is missing 1 value at all time points.
dIntervention group is missing 11 values at baseline and 10 values at the 9- and 12-month follow-ups. Control group is missing 9 values at baseline and
the 9-month follow-up and 8 values at the 12-month follow-up.

eIntervention group is missing 14 values at baseline, 10 values at the 9-month follow-up, and 11 values at the 12-month follow-up. Control is missing 13
values at baseline and the 9-month follow-up and 12 values at the 12-month follow-up.

fIntervention group is missing 13 values at baseline, 12 values at the 9-month follow-up, and 11 values at the 12-month follow-up. Control group is
missing 20 values at baseline, 18 values at the 9-month follow-up, and 17 values at the 12-month follow-up.
gIntervention group is missing 16 values at baseline and 14 values at the 9- and 12-month follow-ups. Control group is missing 17 values at baseline and
the 9-month follow-up and 16 values at the 12-month follow-up.

hIntervention group is missing 23 values at baseline, 17 values at the 9-month follow-up, and 18 values at the 12-month follow-up. Control group is
missing 24 values at baseline and the 9-month follow-up and 22 values at the 12-month follow-up.

iIntervention group is missing 12 values at baseline, 9 values at the 9-month follow-up, and 10 values at the 12-month follow-up. Control group is
missing 12 values at baseline, 11 values at the 9-month follow-up, and 10 values at the 12-month follow-up.
jIntervention group is missing 2 values at baseline and 1 value at the 9- and 12-month follow-ups. Control group is missing 5 values at all time points.
�P, .05.
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CI5 0.25, 0.56). In addition, intention to

use a condom in the next 6 months

was significantly higher among inter-

vention youths than control youths at 9

months (AOR51.55; 95% CI51.06,

2.28).

Secondary Outcomes

Intention to have sex in the next year

was significantly lower among RCL

youths than among control at 9 months

(AOR50.56; 95% CI50.37, 0.86; Table

3). Intervention youths had significantly

better contraceptive use self-efficacy

than control youths at both 9 months

(AMD50.39; 95% CI50.23, 0.56) and

12 months (AMD50.35; 95% CI5 0.18,

0.52). Perceived partner negotiation

skills regarding condom use were sig-

nificantly better among RCL youths

than control youths at 9 months

(AOR51.55; 95% CI51.04, 2.31). Per-

ceived partner negotiation skills regard-

ing contraceptive use were significantly

better among intervention youths than

control youths at 9 months

(AOR51.87; 95% CI51.27, 2.75) as

well as 12 months (AOR51.76; 95%

CI51.20, 2.58).

Overall, between-group differences in

parent–adolescent communication did

not reach significance at 9 months

(AMD520.03; 95% CI521.01, 0.96)

or 12 months (AMD50.91; 95%

CI520.11, 1.94). Intervention youths

reported significantly more frequent

conversations with their parent or

trusted adult about sexual and repro-

ductive health than control youths at

both 9 months (AMD5 0.16; 95%

CI50.01, 0.31) and 12 months

(AMD50.26; 95% CI5 0.11, 0.41). The

analyses did not reveal between-group

differences in frequency of talking with

parents or trusted adults about drugs

and alcohol.

DISCUSSION

Our results show that the RCL program

had significant, long-term effects on 3

of our 4 primary outcomes: sexual and

reproductive health knowledge, con-

dom use self-efficacy, and condom use

intention. Two primary outcomes were

sustained 12 months after program

TABLE 2— Effects of the Respecting the Circle of Life Program on Primary Outcomes: Arizona,
2016–2018

No., Intervention/
Control

Intervention,a

% (No.) or Mean (SE)
Control,a % (No.) or

Mean (SE) OR or AMD (95% CI)

Ever had vaginal sexb

Baseline 265/268 4.7 (22) 2.9 (15) 1.66 (0.80, 3.47)

9 months 236/238 10.1 (37) 6.9 (28) 1.51 (0.83, 2.76)

12 months 224/220 13.3 (42) 12.5 (39) 1.08 (0.63, 1.86)

Sexual/reproductive health
knowledge

Baseline 266/267 15.71 (0.41) 15.19 (0.41) 0.52 (20.62, 1.66)

9 months 218/230 21.37 (0.40) 21.48 (0.39) 20.11 (21.21, 0.98)

12 months 220/223 22.31 (0.37) 21.09 (0.37) 1.22 (0.18, 2.25)

Condom use self-efficacy

Baseline 255/259 3.08 (0.06) 3.08 (0.06) 20.00 (20.17, 0.17)

9 months 211/224 4.06 (0.06) 3.50 (0.06) 0.56 (0.41, 0.72)

12 Months 217/216 4.04 (0.06) 3.63 (0.06) 0.40 (0.25, 0.56)

Intend to use condom in
next 6 months

Baseline 252/255 28.9 (78) 27.3 (76) 1.08 (0.72, 1.63)

9 months 208/222 57.8 (120) 46.8 (104) 1.55 (1.06, 2.28)

12 months 216/217 59.9 (129) 52.5 (114) 1.35 (0.92, 1.98)

Note. AMD5 adjusted mean difference; CI5 confidence interval; OR5odds ratio.

aAll models controlled for gender and age at baseline. Means and proportions represent regression-adjusted estimates.
bData were logically imputed. If a participant reported having had vaginal sex at a previous time point, that response was carried forward. Likewise,
missing data were logically imputed if a participant reported not ever having vaginal sex at a later time point and there were no contradictory data at a
previous point. Four values were imputed at baseline, 28 at 9 months, and 27 at 12 months.
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completion: sexual and reproductive

health knowledge and condom use

self-efficacy. Also, RCL had significant

9-month effects on 5 of our 7

secondary outcomes: intention to have

sex, contraceptive use self-efficacy, per-

ceived partner negotiation skills regard-

ing condom use, perceived partner

negotiation skills regarding contracep-

tive use, and talking with a parent or

trusted adult about sexual and repro-

ductive health. Three secondary

TABLE 3— Effects of the Circle of Life Program on Secondary Outcomes: Arizona, 2016–2018

No., Intervention/
Control

Intervention,a % (No.)
or Mean (SE)

Control,a % (No.) or
Mean (SE) OR or AMD (95% CI)

Intend to have sex in next
year

Baseline 253/248 92.0 (221) 94.3 (225) 0.70 (0.38, 1.29)

9 months 209/214 63.0 (131) 75.1 (160) 0.56 (0.37, 0.86)

12 months 213/211 53.1 (113) 51.1 (108) 1.08 (0.74, 1.59)

Contraceptive use self-
efficacy

Baseline 250/251 3.08 (0.07) 3.18 (0.07) 20.10 (20.28, 0.08)

9 months 211/225 3.83 (0.06) 3.44 (0.06) 0.39 (0.23, 0.56)

12 months 216/216 3.87 (0.06) 3.53 (0.06) 0.35 (0.18, 0.52)

Perceived partner
negotiation skills
regarding condom use

Baseline 243/244 39.5 (97) 42.9 (107) 0.87 (0.59, 1.27)

9 Months 211224 64.6 (134) 54.1 (121) 1.55 (1.04, 2.31)

12 months 216/216 64.8 (138) 56.3 (121) 1.43 (0.96, 2.13)

Perceived partner
negotiation skills
regarding contraceptive
use

Baseline 266/267 27.0 (74) 32.2 (88) 0.78 (0.53, 1.14)

9 months 217/229 57.7 (124) 42.2 (98) 1.87 (1.27, 2.75)

12 months 221/223 56.4 (124) 42.3 (95) 1.76 (1.20, 2.58)

Parent–adolescent
communicationb

Baseline 266/268 2.46 (0.25) 1.97 (0.25) 0.49 (20.20, 1.18)

9 months 219/231 3.42 (0.36) 3.45 (0.35) 20.03 (21.01, 0.96)

12 months 223/223 3.62 (0.37) 2.71 (0.37) 0.91 (20.11, 1.94)

Talking with parent about
sexual/reproductive
healthb

Baseline 254/256 1.59 (0.04) 1.48 (0.04) 0.11 (0.00, 0.23)

9 months 207/223 1.87 (0.06) 1.71 (0.05) 0.16 (0.01, 0.31)

12 months 216/218 1.90 (0.05) 1.63 (0.05) 0.26 (0.11, 0.41)

Talking with parent about
drugs/alcohol

Baseline 264/263 23.3 (62) 28.4 (75) 0.77 (0.52, 1.14)

9 months 214/228 30.3 (65) 25.3 (58) 1.28 (0.85, 1.95)

12 months 222/222 32.7 (73) 28.1 (63) 1.24 (0.83, 1.86)

Note. AMD5 adjusted mean difference; CI5 confidence interval; OR5odds ratio.

aAll models controlled for gender and age at baseline. Means and proportions represent regression-adjusted estimates.
bControlled for baseline level of outcome variable owing to differences in baseline equivalence at the 9- or 12-month follow-up.
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outcomes were sustained at 12

months: contraceptive use self-efficacy,

perceived partner negotiation skills

regarding contraceptive use, and talk-

ing with a parent or trusted adult about

sexual and reproductive health. Taken

together, these results strengthen the

evidence that the RCL program signifi-

cantly affects several domains associ-

ated with prevention of pregnancy and

STIs among Native American youths

and adolescents.16–24,35

In a previous randomized controlled

trial of the RCL peer-group lessons

only, we found significant 6-month

intervention effects on condom use

self-efficacy, sexual health knowledge,

condom beliefs, and talking with a par-

ent or trusted adult about HIV/AIDS;

however, all of these effects with the

exception of condom use self-efficacy

had attenuated by 12 months.35 This

impact analysis indicates how inclusion

of the parent or trusted adult lesson

has the potential to broaden interven-

tion effects produced from the peer-

group lessons to include intention to

have sex, intention to use a condom,

contraceptive use self-efficacy, per-

ceived partner negotiation skills regard-

ing both condom and contraceptive

use, and talking with a parent or

trusted adult about sexual and repro-

ductive health. Furthermore, inclusion

of that lesson may be key for sustaining

RCL effects on sexual and reproductive

health knowledge, contraceptive use

self-efficacy, perceived partner negotia-

tion skills regarding contraceptive use

self-efficacy, and talking with a parent

or trusted adult about sexual and

reproductive health longitudinally

through 12 months.

Noteworthy are the significant

improvements in talking with a parent

or trusted adult about sexual and

reproductive health at 12 months. Our

results suggest that implementation of

RCL with Native youths and families can

promote healthy conversations around

sex during a critical period of develop-

ment when youths may become sexu-

ally active. These findings mimic those

of Stanton et al. (the developers of FOY

1 ImPACT, from which RCL was

adapted), who showed that FOY

intervention effects could be extended

with the addition of ImPACT, and sup-

port the literature demonstrating the

importance of parents and family in

Native youths’ decision making.12,19,22

As described, this impact evaluation

was funded by a Teen Pregnancy Pre-

vention Program tier 2B grant. Tier 2B

grantees were expected to conduct

their evaluations according to the qual-

ity assessment criteria set forth in the

US Department of Health and Human

Services evidence review. To achieve a

high rating, evaluations were expected

to (1) involve rigorous research designs,

(2) involve no reassignment of partici-

pants, (3) demonstrate low attrition or

differential attrition, (4) maintain base-

line equivalence between groups, and

(5) include no confounding factors. Our

impact evaluation met all of the evi-

dence review criteria necessary for this

study to be designated as of high qual-

ity. Further, our analyses showed statis-

tically significant favorable effects on 3

primary outcomes and 5 secondary

outcomes.

Thus, there is strong evidence the

RCL program is effective according to

the evidence review criteria. That our

evaluation was conducted at a high

level of quality in a rural reservation-

based context and able to demonstrate

evidence in spite of the disruption

caused by threatened grant termina-

tion is a testament to the strength of

our tribal–academic partnership and

the commitment of the participating

community to this research.

Limitations

This study involved limitations. As a

result of the young mean age of the

sample and lower than originally antici-

pated prevalence of sexual activity, we

did not have sufficient statistical power

Consented
n = 703

Baseline Completed
n = 566

Randomized
n = 534

Intervention
n = 266

Control
n = 268

9 Months Completed
n = 219  (82.3%)

12 Months Completed
n = 223 (83.8%)

9 Months Completed
n = 231 (86.2%)

12 Months Completed
n = 223 (83.3%)

Retention
Across

Conditions 

84.3%

83.5%

9 Months

12 Months

Differential
Attrition
Across

Conditions

3.9%

0.6%

FIGURE 1— Enrollment and Follow-Up Diagram: Respecting the Circle of
Life Program, Arizona, 2016–2018
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to examine one of our primary out-

comes (the percentage of youths who

reported ever having had vaginal sex).

This study was conducted in partner-

ship with a single tribal community;

thus, our results are not representative

of the entire US Native youth popula-

tion. Data were collected via self-report

and are subject to social desirability

bias. Contamination was possible in

this reservation community; to limit this

bias, we delivered each program in sep-

arate camp facilities.

Conclusions

The RCL program, designed specifically

for Native communities, shows evi-

dence of improving numerous precur-

sor domains necessary for prevention

of pregnancy and STIs among Native

youths. Future research should exam-

ine whether RCL can have an impact on

behaviors related to sexual initiation,

pregnancy, and STIs and establish the

extent to which the domains it does

affect are sufficient for long-term

behavior change. There is also a need

for examinations of differential RCL

effects among subgroups, a

responder–nonresponder analysis, and

cost-effectiveness assessments. RCL

addresses the needs and assets of

Native communities, takes advantage

of young people’s availability during

summer, and accounts for diverse care-

givers in Native families. Thus, the pro-

gram may be particularly suitable for

replication in other rural reservation

communities. In conclusion, our impact

evaluation makes an important contri-

bution to the field of adolescent preg-

nancy prevention.
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