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Motivational Intervention to Reduce Rapid 

Subsequent Births to Adolescent Mothers: 

A Community-Based Randomized Trial

ABSTRACT
PURPOSE One-quarter of adolescent mothers bear another child within 2 years, 
compounding their risk of poorer medical, educational, economic, and parenting 
outcomes. Most efforts to prevent rapid subsequent birth to teenagers have been 
unsuccessful but have seldom addressed motivational processes.

METHODS We conducted a randomized trial to determine the effectiveness of 
a computer-assisted motivational intervention (CAMI) in preventing rapid sub-
sequent birth to adolescent mothers. Pregnant teenagers (N = 235), aged 18 
years and older who were at more than 24 weeks’ gestation, were recruited from 
urban prenatal clinics serving low-income, predominantly African American com-
munities. After completing baseline assessments, they were randomly assigned to 
3 groups: (1) those in CAMI plus enhanced home visit (n = 80) received a multi-
component home-based intervention (CAMI+); (2) those in CAMI-only (n = 87) 
received a single component home-based intervention; (3) and those in usual-
care control (n = 68) received standard usual care. Teens in both intervention 
groups received CAMI sessions at quarterly intervals until 2 years’ postpartum. 
Those in the CAMI+ group also received monthly home visits with parenting 
education and support. CAMI algorithms, based on the transtheoretical model, 
assessed sexual relationships and contraception-use intentions and behaviors, and 
readiness to engage in pregnancy prevention. Trained interventionists used CAMI 
risk summaries to guide motivational interviewing. Repeat birth by 24 months’ 
postpartum was measured with birth certifi cates.

RESULTS Intent-to-treat analysis indicated that the CAMI+ group compared with 
the usual-care control group exhibited a trend toward lower birth rates (13.8% 
vs 25.0%; P = .08), whereas the CAMI-only group did not (17.2% vs 25.0%; 
P = .32). Controlling for baseline group differences, the hazard ratio (HR) for 
repeat birth was signifi cantly lower for the CAMI+ group than it was with the 
usual-care group (HR = 0.45; 95% CI, 0.21-0.98). We developed complier aver-
age causal effects models to produce unbiased estimates of intervention effects 
accounting for variable participation. Completing 2 or more CAMI sessions sig-
nifi cantly reduced the risk of repeat birth in both groups: CAMI+ (HR = 0.40; 
95% CI, 0.16-0.98) and CAMI-only (HR = 0.19; 95% CI, 0.05-0.69).

CONCLUSIONS Receipt of 2 or more CAMI sessions, either alone or within a 
multicomponent home-based intervention, reduced the risk of rapid subsequent 
birth to adolescent mothers.

Ann Fam Med 2009;7:436-445. doi:10.1370/afm.1014.

INTRODUCTION

A
lmost one-quarter of adolescent mothers give birth to another 

child within 24 months of having a baby,1,2 despite national objec-

tives to increase birth spacing3 and evidence that additional child-

bearing during adolescence may compound the risk of poorer medical, 

educational, economic, and developmental outcomes.2,4,5 Compared with 
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white adolescent mothers, African Americans and 

Latinas are more likely to experience another birth 

during adolescence (17%, 23%, 22%, respectively).1

 Multiple interventions conducted in clinic and 

community settings by a range of service providers 

have attempted to reduce repeat adolescent pregnancy 

by providing birth control, social support, service 

coordination, health education, life skills, and employ-

ment training.3,6-15 Impacts have been modest, perhaps 

because of insuffi cient attention to motivation and 

support for behavior change.16-18 Ensuring access to 

contraception is ineffective if teens are not interested 

in preventing pregnancy.12,19-21 Without alternative life 

choices, such as career options, the benefi ts of becom-

ing pregnant may outweigh the costs.20,22

Motivational interviewing is a counseling style 

that emphasizes an individual’s personal goals and 

self-effi cacy in relation to complex health behav-

iors.16,23-25 Motivational interviewing aims to highlight 

discrepancies between current behaviors and personal 

goals, thereby promoting an intention and optimism 

for change.16,21,26 Brief motivational interviewing 

interventions with adolescents have been success-

ful in motivating substance use and dieting behavior 

change.27-30 School-based programs incorporating 

motivational components have increased safer sexual 

practices.31

Few studies have examined the effect of motiva-

tional interviewing on adolescent contraceptive behav-

iors.32 A recent randomized trial compared the effect 

of receiving 2 motivational interviewing sessions with 

that of 2 general counseling sessions on contracep-

tive use and unintended pregnancy. Their fi ndings did 

not support a signifi cant effect on pregnancy preven-

tion.32 We could fi nd no published studies evaluating 

the effect of motivational interviewing on adolescent 

repeat birth.

Our main objective was to evaluate the effective-

ness of a computer-assisted motivational intervention 

(CAMI) in preventing rapid repeat birth to adoles-

cent mothers. We tested CAMI in 2 contexts: (1) as 

part of a multicomponent home-visiting intervention 

(CAMI+); and (2) as a single-component home-based 

intervention (CAMI-only). We hypothesized that 

repeat birth rates in both CAMI groups would be 

lower than for usual-care control group, and would 

be lowest for the CAMI+ group because of its greater 

intensity. As have others, we encountered substan-

tial variation in participant adherence in prevention 

interventions.33-36 Because adherence may be related 

to a complex mix of behavioral risks, motivational pro-

cesses, and social factors,37 as well as our outcome of 

interest, we also examined how intervention adherence 

moderated the CAMI effects.

METHODS
Study Setting and Participants
This randomized controlled trial was carried out in 

Baltimore, Maryland, which has a teenage birth rate of 

almost twice the national average.1 Participants were 

observed from enrollment to 24 months after the index 

birth. Study methods were approved by the institu-

tional review boards of the University of Maryland 

School of Medicine and the Maryland Department of 

Health and Mental Hygiene.

Recruitment occurred between February 2003 

and April 2005 from 5 prenatal care clinics serving 

low-income, predominantly African American com-

munities. Adolescents were eligible if they were aged 

12 to 18 years and if their pregnancy was 24 or more 

weeks’ gestation. They were excluded if the preg-

nancy did not result in a live birth and withdrawn if 

the infant died in the neonatal period, since parenting 

was an intervention focus. After the teen and her par-

ent provided informed consent, the teen completed 

a baseline interview and was randomly assigned to 

a CAMI+, CAMI-only, or usual-care control group. 

Randomization was applied to consecutively consent-

ing teens using computer-generated permuted blocks 

of 6. Because service delivery was an important goal, 

by design more teens were assigned to the intervention 

groups than the usual-care control group.

Interventions
Study Interventions

CAMI uses software developed for this study and pro-

grammed with algorithms based on the transtheoretical 

model.38-41 Using a laptop computer, the teen answered 

questions about her current sexual relationships and 

contraceptive and condom use intentions and behav-

iors. CAMI algorithms computed the adolescent’s stage 

of change (ie, for contraceptive and condom use) and 

produced a summary printout depicting whether she 

was at no, low, medium, or high risk for pregnancy and 

sexually transmitted infections. Interventionists, called 

CAMI counselors, then conducted a 20-minute stage-

matched motivational interviewing session to enhance 

the teen’s motivation to use contraception and remain 

nonpregnant.24 Counselors were African American 

paraprofessional women, members of the communities 

from which participants were recruited, and hired for 

their empathetic qualities, rapport with adolescents, 

and knowledge of the community.

CAMI Frequency

CAMI sessions were initiated by 6 weeks’ postpartum 

and continued quarterly through 24 months’ postpartum. 

Although a total of 9 sessions was possible, we defi ned 

full CAMI adherence as receipt of 7 or more CAMI 
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sessions, since a conception occurring after the seventh 

session (ie, after 18 months’ postpartum) was unlikely to 

result in a live birth before 24 months’ postpartum. If the 

adolescent became pregnant, we stopped administering 

the CAMI, because many of its questions were no longer 

relevant (eg, use of contraception), and the CAMI algo-

rithms did not permit items to be skipped.

CAMI Training

CAMI counselors completed an initial 2.5 days of 

training on the transtheoretical model, motivational 

interviewing, and the CAMI protocol. Each counselor’s 

profi ciency was ascertained by scoring a videotaped 

standardized-patient CAMI session using the Moti-

vational Interviewing Process Code.42 After the inter-

vention began, counselors recorded selected CAMI 

sessions (with the teen’s consent), often choosing to 

record sessions they believed were most challenging 

(eg, the mother engaged in high-risk behaviors yet 

was resistant to change). In biweekly group meetings 

during the project’s fi rst 4 months, CAMI counselors 

reviewed and discussed their audiotapes with a moti-

vational interviewing supervisor (E.P.), who provided 

assessment and feedback.

Description of Intervention Groups

In the CAMI+ and CAMI-only groups, the intervention 

was conducted in home- and community-based set-

tings. Two-thirds of intervention encounters occurred 

in teens’ homes, and the remainder occurred elsewhere 

in the community because of safety concerns related 

to drug traffi cking in the home. The CAMI+ group 

received CAMI sessions as part of a multicomponent 

home-visiting program with biweekly to monthly visits. 

The CAMI-only group received CAMI sessions as a 

single-component intervention. Each CAMI counselor 

was assigned to 1 group and carried an equivalent case-

load: CAMI+ counselors visited a maximum of 25 ado-

lescents monthly, and the CAMI-only counselors visited 

a maximum of 60 adolescents quarterly. If a participant 

in either group experienced a repeat pregnancy, she 

received no further CAMI sessions; however, if she was 

in the CAMI+ group, she continued to receive non-

CAMI home-visiting components.

Description of the Home-Visiting Program

Upon enrollment, the CAMI+ participants received 

biweekly to monthly home visitation, parent training, 

and case management, as well as quarterly CAMI ses-

sions after delivery. Parent training was accomplished 

by means of a 16-module curriculum grounded in 

social cognitive theory and created specifi cally for 

urban African-American adolescent mothers.14,43,44 

Modules addressed age- and developmentally-appro-

priate feeding, growth, play, and discipline; 3 modules 

focused on safer sex, negotiation, and goal setting.14

Data Collection
Study participants completed baseline structured 

interviews administered by research staff before ran-

domization. The interview measured characteristics 

associated with adolescent repeat pregnancy, as well 

as factors that might infl uence intervention participa-

tion.3,10,45-48 We assessed demographic characteristics, 

insurance status (whether insured, by whom, continu-

ous or interrupted), living arrangements, relationship 

with the baby’s father, school, parity, future contracep-

tive and pregnancy intentions, sexual decision-making 

competence (Decision-Making-Competency Inventory, 

or DMCI scale),49 depressive symptoms (Center for 

Epidemiologic Studies Depression Scale, or CES-D),50 

substance use,51 and social support.52 To measure inter-

vention adherence, CAMI counselors in both groups 

completed standardized forms at each encounter.

Repeat births occurring within 24 months of the 

index birth were identifi ed from Maryland birth cer-

tifi cates. We provided the Maryland Department of 

Health and Mental Hygiene Vital Statistics Adminis-

tration (VSA) with a fi le containing 6 data elements 

with identifying information for the index child (study 

identifi cation, birth date of index child, mother’s fi rst 

name, last name, date of birth, social security number). 

VSA looked for records of these index births and then 

searched for records of subsequent births to mothers 

identifi ed from our fi le, sending us both full and partial 

matches. VSA found 100% of our index birth cohort, 

suggesting that if a mother in our sample did have a 

subsequent birth in Maryland, the fi les contained it.

Structured follow-up interviews were carried out 

at 24 months’ postpartum. For this study we used 

data from these interviews to provide details about 

repeat pregnancy outcomes (ie, abortion, miscarriage), 

because vital statistics do not provide this information.

Analysis
We defi ned statistical signifi cance as a 2-sided P value 

of ≤.05 and evidence of a trend as P ≤.10. Baseline com-

parisons among and between groups were carried out 

using χ2, analysis of variance, Fisher exact test, and Stu-

dent t test. All outcome analyses controlled for signifi -

cant baseline group differences. We tested the bivariate 

association of each baseline characteristic with repeat 

birth; variables with a signifi cant association were 

included in multivariable models. Primary outcome 

analyses measuring effects of group assignment on 

repeat birth were conducted using an intention-to-treat 

approach.53 We calculated hazard ratios (risk) for repeat 

birth using Cox proportional hazards models and com-
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pared mean time to repeat birth using Mantel-Cox log 

rank.54 Survival was censored at 24 months’ postpartum 

for those without a subsequent birth.

When intervention trials encounter variable adher-

ence, complier average causal effect (CACE) models 

can be used to obtain unbiased estimates of interven-

tion causal effects.55,56 Intention-to-treat analysis may 

underestimate causal effects because adherence is mea-

sured only in the intervention 

group; control group partici-

pants who would have adhered 

if assigned to the experimental 

group are not identifi ed.55,57,58 

CACE modeling produces 

a summary measure of indi-

vidual-level treatment effects 

enabling comparison between 

actual intervention compli-

ers and the subpopulation of 

control participants who meet 

criterion for adherence.55,59,60

Construction of the CACE 

models is described in the 

Supplemental Appendix, 

available at http://www.

annfammed.org/cgi/con-

tent/full/7/5/436/DC1. Statis-

tical analyses were conducted 

using the Statistical Package for 

the Social Sciences, SPSS ver-

sion 15.0 (SPSS Inc, Chicago, 

Illinois) and Stata 8 (StataCorp 

LP, College Station, Texas).

RESULTS
More than 80% (237 of 288) of 

eligible participants agreed to 

participate and were randomly 

assigned to CAMI+ (n = 82), 

CAMI-only (n = 87), or usual-

care control (n = 68)  (Figure 1). 

Those refusing were similar in 

age to participants (17.3 years 

[SD 1.0 years] vs 17.0 years [SD 

1.2 years]; P = .18). Our fi nal 

sample comprised 235 partici-

pants, with 80 in the CAMI+ 

group after excluding 1 par-

ticipant with a stillborn infant 

and withdrawing 1 participant 

when her 2-month-old died.

Baseline characteristics 

overall and by group are 

displayed in Table 1. Signifi cant baseline differences 

among groups were observed for prior birth, substance 

use, history of sexually transmitted infections, and con-

traceptive intentions, although none of these variables 

were associated with repeat birth (Table 2).

There were 43 (18%) participants who experienced 

a repeat birth by 24 months’ postpartum (Figure 1). 

Compared with controls, participants in the CAMI+ 

Figure 1. Participant fl ow through intervention and study.

CAMI = computer-assisted motivational intervention; CAMI+ = CAMI plus a multicomponent home-based interven-
tion; SIDS = sudden infant death syndrome.

Eligible pregnant adolescents 
≥24 weeks’ gestation

N = 288

N = 237

Participants recruited, completed 
baseline assessment and randomized

51 Not recruited

 28 Refused

 19 Unable to locate

 4 Other

Intervention groups

CAMI+

n = 82

CAMI-only

n = 87

Usual-care control 

n = 68

2 Excluded 

1 full-term stillborn

1  infant died of 
SIDS at 2 mo

CAMI Session Adherence

≥7 Sessions (39%)

≥5 Sessions (50%)

≥2 Sessions (66%) 

0 Sessions (25%)

Sessions received:
Mean No. (SD) = 4.3 (3.6)

CAMI Session Adherence

≥7 Sessions (11%)

≥5 Sessions (32%)

≥2 Sessions (41%) 

0 Sessions (49%)

Sessions received:
Mean No. (SD) = 2.2 (2.6)

80 Included in 
primary analysis

11 Repeat births 
(13.8%) 

87 Included in 
primary analysis

15 Repeat births 
(17.2%)

68 Included in 
primary analysis

17 Repeat births 
(25.0%)



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 7, NO. 5 ✦ SEPTEMBER/OCTOBER 2009

440

COMPUTER-ASSISTED MOTIVATIONAL INTERVENTION

group showed a trend toward lower repeat birth rates 

(25.0% vs 13.8%; P = .08) but those in the CAMI-only 

group did not (25.0% vs 17.2%; P = .32). Repeat birth 

was less likely for adolescent mothers who at baseline 

reported having continuous health insurance, a history 

of abortion, and the intention to use condoms (Table 

2). Compared with mothers in the control group, 

mothers in the CAMI+ group were signifi cantly more 

likely to defer a repeat birth (HR = 0.45; P <.05), but 

mothers in the CAMI-only group were not (Figure 2). 

Time to repeat birth did not differ among the groups 

overall (mean time to subsequent birth in months: 

CAMI+, 23.0; CAMI-only, 22.8; usual care control, 

22.6; P = .10).

Continuous insurance coverage was independently 

associated with lower risk of repeat birth (HR = 0.53; 

95% CI, 0.29-0.98; P <.05) and showed a moderating 

effect on repeat birth risk for mothers in the CAMI+ 

group: insured continuously (HR = 0.20; 95% CI, 0.04-

0.83; P <.05) vs not-insured-continuously (HR = 0.78; 

95% CI, 0.29-2.14; P = .63).

Supplemental Table 1 (available at: http://www.

annfammed.org/cgi/content/full/7/5/436/DC1) 

shows that adherence to the CAMI interven-

Table 1. Baseline Characteristics Overall and by Group

Characteristic
Overall
n = 235

CAMI+
n = 80

CAMI-Only
n = 87

UCC
n = 68

P 
Value

Demographic and education variables 

Maternal age,a mean, (SD), y 17.0 ± 1.2 17.2 ± 1.1 17.0 ± 1.2 16.9 ± 1.4 .24

African American, % 97 99 95 99 .39

Medicaid insurance, % 86 80 89 90 .18

Continuous health insurance, past 12 months, % 61 53 66 63 .25

Dropped out of school, % 42 39 43 46 .69

Relationships and support

Lives with her mother, % 61 63 63 57 .73

Age of baby’s father,b mean (SD), y 19.8 ± 3.2 20.4 ± 3.4 19.3 ± 2.6 19.7 ± 3.6 .11

Age difference between teen mother and baby’s father, 
mean (SD), y

2.7 ± 3.0 3.2 ± 3.2 2.3 ± 2.4 2.8 ± 3.4 .21

Married (n = 2), living together, going with baby’s 
father, %

74 78 72 72 .66

Social support satisfaction score, mean (SD) 15.6 (2.9) 16.0 (2.4) 15.0 (3.1) 15.8 (3.0) .07

Pregnancy history 

Age at fi rst pregnancy, mean, (SD), y 14.3 ± 1.4 14.4 ± 1.4 14.2 ± 1.5 14.3 ± 1.5 .60

Prior pregnancy, % 31 38 30 24 .19

Prior birth, % 11 16 5 13 .04

Prior abortion, % 14 14 18 7 .14

Prior miscarriage/stillbirth, % 12 14 12 10 .85

Mental health and violence exposure

Depressive symptoms (CES-D ≥24), % 32 25 38 32 .20
Maternal substance use

Tobacco use in past 30 days, % 8 5 13 4 .11

Alcohol use in past 30 days, % 3 0 7 3 .04

Marijuana use in past 30 days, % 3 3 5 0 .25

Sexually transmitted infection history, contraceptive 
practices and plans, decision making
Ever diagnosed with a sexually transmitted infection, % 37 23 41 49 .003

Any condom use in the past 12 months, % 81 83 78 82 .76

Always uses a condom for STD protection, % 22 21 24 19 .76

Plans to use condom at next intercourse, % 76 78 69 82 .14

Plans to use hormonal contraceptionc after delivery, % 6 65 53 75 .02

DMCI score,d mean (SD) 86.2 ± 11.0 86.4 ± 11.3 85.9 ± 10.0 86.3 ± 11.9 .96

Wants another child within 2 years, % 3 5 4 2 .54

CAMI = computer-assisted motivational intervention; CAMI+ = CAMI plus multicomponent home-based intervention; DMCI = Decision-Making-Competency Inventory; 
STD = sexually transmitted disease; UCC = usual-care control.

a Range from 12 to 19 years.
b Range from 14 to 39 years.
c Oral contraceptive pills, patch, ring, medroxyprogesterone depot.
d Range from 55.0 to 113.0; higher scores are more favorable (greater competency, greater self-effi cacy).
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tion was signifi cantly greater among participants in 

the CAMI+ than in the CAMI-only group. The most 

common reason for nonadherence in the CAMI+ 

group was failure to keep confi rmed home visits, and 

the most common reason in the CAMI-only group 

was inability to locate the adolescent. Several trends 

distinguished CAMI adherers from nonadherers. We 

examined whether adherence was affected by our 

CAMI termination protocol for pregnancy. Eight 

intervention teens with a repeat birth stopped receiv-

ing CAMI sessions when counselors became aware of 

their repeat pregnancy; however, 7 of 8 received 2 or 

more CAMI sessions.

To test the impact of CAMI on the subpopulation 

of adherers, we computed hazard ratios for repeat birth 

with CACE models. Mothers in both intervention 

groups were at signifi cantly lower risk of repeat birth 

compared with the usual-care control group (Supple-

mental Table 1). We computed additional CACE mod-

els examining other thresholds for adherence (receipt 

of 3 or fewer CAMI sessions, and 4 or more CAMI ses-

sions) and adjusting for factors associated with repeat 

birth, and we found similar results.

Finally, we looked at whether differences in repeat 

birth among groups occurred because of differences in 

rates of elective abortions. The 2-year postpartum fol-

Table 2. Baseline Characteristics of Adolescent Mothers With and Without a Repeat Birth

Characteristic
Overall
n = 235

Repeat Birth
n = 43

No Repeat 
Birth

n = 192
P 

Value

Demographic and education variables 

Maternal age,a mean (SD), y 17.0 ± 1.2 17.1 ± 1.0 17.0 ± 1.3 0.59

African American, % 97 98 97 1.00

Medicaid insurance, % 86 88 85 0.81

Continuous health insurance in past 12 mo, % 61 47 64 0.04

Dropped out of school, % 42 47 41 0.61

Relationships and support

Lives with her mother, % 61 65 60 0.61

Age of baby’s father,b mean (SD), y 19.8 ± 3.2 19.6 ± 2.9 19.9 ± 3.3 0.59

Age difference between teen mother and baby’s father, mean (SD), y 2.7 ± 3.0 2.4 ± 2.7 2.8 ± 3.1 0.44

Married (n = 2), living together, going with baby’s father, % 74 81 72 0.25

Social support satisfaction score, mean (SD) 15.6 (2.9) 15.7 ± 2.9 15.6 ± 2.9 0.98

Pregnancy history 

Age at fi rst pregnancy, mean (SD), y 14.3 ± 1.4 16.0 ± 1.3 15.9 ± 1.4 0.85

Prior pregnancy, % 31 23 32 0.28

Prior birth, % 11 12 11 1.00

Prior abortion, % 14 2 16 0.01

Prior miscarriage/stillbirth, % 12 4 12 0.61

Mental health and violence exposure

Depressive symptoms (CES-D ≥24), % 32 33 32 1.00

Maternal substance use

Tobacco use in past 30 days, % 8 2 9 0.21

Alcohol use in past 30 days, % 3 0 4 0.36

Marijuana use in past 30 days, % 3 0 3 0.60

Sexually transmitted infection history, contraceptive practices and 
plans, and decision making
Ever diagnosed with a sexually transmitted infection, % 37 332 38 0.60

Any condom use in the past 12 months, % 81 79 81 0.83

Always uses a condom for STD protection, % 22 28 20 0.31

Plans to use condom at next intercourse, % 76 65 78 0.08

Plans to use hormonal contraceptionc after delivery, % 6 56 65 0.29

DMCI score,d mean (SD) 86.2 ± 11.0 87.6 ± 11.5 85.8 ± 10.9 0.34

Wants another child within 2 years, % 3 2 4 1.00

CES-D = Center for Epidemiologic Studies Depression Scale; DMCI = Decision-Making-Competency Inventory; STD = sexually transmitted disease.

a Range = 12 to 19 years.
b Range = 14 to 39 years.
c Oral contraceptive pills, patch, ring, medroxyprogesterone depot.
d Range from 55.0 to 113.0; higher scores are more favorable (greater competency, greater self-effi cacy).
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low-up interviews were successfully completed for 191 

participants (81%) (CAMI+ 83%; CAMI-only 84%; usual 

care 76%). There were no signifi cant baseline differences 

(age, insurance, schooling, relationship with baby’s father, 

prior birth, contraception intentions, substance use, or 

group assignment) between participants with and with-

out a follow-up interview. Overall, 40 (21%) reported 

having an abortion since the index child’s birth, but 

there were no signifi cant differences by group (CAMI+ 

22%; CAMI-only 20%; usual care 21%; P = .96).

DISCUSSION
Our study provides evidence that this computer-assisted 

motivational intervention, conducted by paraprofession-

als in community-based settings, 

is effective in reducing a subse-

quent birth within 24 months to 

low-income, African-American 

teenage mothers. Similar to other 

samples of adolescent mothers 

receiving usual care,2,14,48 one-

quarter of adolescent mothers in 

the control group experienced 

a rapid repeat birth. In contrast, 

adolescent mothers who received 

CAMI within a multicomponent, 

home-based intervention showed 

a 44% reduction in repeat birth. 

Repeat birth risk reduction was 

greatest for mothers reporting 

continuous insurance coverage 

in the CAMI+ group. Findings 

suggest that a motivational inter-

vention aimed at reducing repeat 

birth risk is effective, but its 

impact may be attenuated when 

insurance coverage is inadequate.

Some adolescents are highly 

motivated to postpone addi-

tional childbearing, whereas 

others may be confl icted, actively seeking pregnancy 

or skeptical about their risks.61-63 If an adolescent is 

ambivalent or unmotivated, access to medical care, 

contraception services, and traditional counseling will 

not prevent pregnancy.12,19,20,22,23 Our fi ndings support 

prior research that personalized and tailored interven-

tions, geared to an adolescent’s readiness to change, 

are more effective at reducing high-risk sexual behav-

ior than approaches that offer standardized messages 

and advice.64,65

During sessions with adolescent mothers, CAMI 

counselors observed notable inconsistencies and 

ambivalence regarding contraception use. For example, 

teens commonly maintained they did not want another 

pregnancy but reported having sexual intercourse 

without the use of contraceptives. Even so, they often 

disagreed when their CAMI assessment ranked them as 

high risk. CAMI counselors provided factual reproduc-

tive health information, explored reasons for nonuse of 

contraception, gave feedback, and tried not to engage 

in direct argumentation.25 Although some adolescents 

remained resistant to change, their disputed CAMI risk 

assessment was still a powerful tool for engaging in a 

motivational interviewing counseling discussion and 

collaborative goal setting.

Similar to other community-based interventions, 

we encountered challenges to implementation fi delity, 

particularly with respect to participant engagement 

Table 3. CACE Model of the Hazard Ratio 
of Subsequent Birth, by Group

Group Hazard Ratioa 95% CI

Control ref –

CAMI+ 0.40a 0.16-0.98

CAMI-only 0.19a 0.05-0.69

CAMI = computer-assisted motivational intervention; CAMI+ = CAMI plus a 
multicomponent home-based intervention; CACE = complier average causal 
effect; CI = confi dence interval; ref = reference group.

Note: Model adjusted for signifi cant baseline differences between intervention 
and control groups.
a P <.05.

Figure 2. Effects of CAMI on the risk of subsequent birth intent-to-
treat model.

CAMI-Only

CAMI+

Months Between Index Birth and Repeat Birth 

252015105

0.20

0.15

0.10

0.05

0.00

UCC

p<.05

Cu
m

ul
at

iv
e 

H
az

ar
d
 

Hazard Ratios

CAMI+vs. UCC – HR: 0.45 (95% CI, 0.21-0.98) 

CAMI-only vs. UCC – HR: 0.67 (95% CI, 0.33-1.38) 

Number at risk

CAMI+ 80 79 75 72 69

CAMI-Only 87 85 80 74 72

UCC 68 67 65 57 51

CAMI = computer-assisted motivational intervention; CAMI+ = CAMI plus a multicomponent home-based inter-
vention; UCC = usual-care control.
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and adherence.58 Participant adherence was about 

twice as great in the CAMI+ group as it was in the 

CAMI-only group. This variation may have resulted 

from differences in how teens in each group became 

engaged in the study.58,66 Random assignment to group 

occurred on average at 32-weeks’ gestation. Although 

CAMI sessions for participants in both groups began 

after delivery, participants in the CAMI+ group began 

monthly in-person contact with their CAMI counselor 

shortly after randomization. In contrast, CAMI-only 

participants did not begin in-person contact with their 

CAMI counselor until after delivery. The CAMI-only 

group counselor tried to maintain engagement through 

telephone contact with her case load of pregnant ado-

lescents, but such contact was challenging because 

telephones were frequently disconnected, and the ado-

lescents became diffi cult to locate. These fi ndings sup-

port the importance of engaging the participant soon 

after recruitment, minimizing appointment delays, and 

building trust early between interventionists and ado-

lescent mothers.67

Our data add to The National Institutes of Health 

Behavior Change Consortium recommendations for 

improving the quality of behavior change interven-

tions.66 Implementation fi delity frameworks posit that 

participant responsiveness to an intervention moder-

ates intervention adherence, which infl uences delivery 

of the intervention’s content and frequency.58 Imple-

mentation procedures should therefore minimize the 

gap between recruitment and onset of intervention 

activities. We speculate that CAMI-only participant 

responsiveness was adversely affected by inadequate 

contact with their counselor in the early phases of 

program engagement. Ongoing intervention differ-

ences, such as monthly vs quarterly contact, may have 

enhanced the quality of the teen-counselor relationship 

within the CAMI+ group and resulted in more-favor-

able outcomes.3,14

Our study has several strengths. First, our use of 

vital statistics enabled collection of complete repeat 

birth data for the sample, eliminating bias effects of 

differential group follow-up. Second, unlike several 

similar interventions,14,68 we did not limit our sample 

to fi rst-time adolescent mothers. Because one-quarter 

of all births to teens are second or more,1,2 we believe 

inclusion of multiparous adolescents increases the gen-

eralizeability of our fi ndings. Third, our CACE analysis 

strengthens the conclusion that CAMI is an effective 

intervention if an adolescent can be induced to adhere 

to 2 or more sessions, as compliers in the CAMI-only 

group also showed robust reductions in repeat birth.

This study has several limitations. CAMI counselors 

demonstrated use of motivational interviewing skills 

under ideal training conditions, but translating these 

skills into unpredictable community settings amidst 

crowded households, lack of electricity, homelessness, 

and abusive partners presented challenges. Although 

we assessed the interviewing delivery quality of the 

CAMI counselors, both initially and during the course 

of the intervention, with a standardized instrument, we 

did not systematically record quality ratings. Thus we 

are unable to determine any moderating effects of the 

quality of the motivational interviewing delivery.

Second, likely by chance, groups were not bal-

anced on a few key variables, although we controlled 

for these in multivariable analyses. Third, we lost some 

participants for the 2-year postpartum interview dur-

ing which we measured contraceptive behaviors across 

all 3 groups. Consequently, we are unable to examine 

potential mediating factors in the causal pathway to 

repeat birth for the full sample. Fourth, effectiveness 

fi ndings in the CAMI+ group may have resulted from 

other intervention elements, such as the parenting 

curriculum, or from more frequent contact with their 

CAMI counselor. The CACE analysis, however, makes 

these latter explanations less likely, because CAMI 

adherers in the CAMI-only and CAMI+ groups expe-

rienced similar birth reductions. 

Fifth, our protocol that required stopping further 

CAMI sessions if the adolescent mother disclosed she 

was pregnant again may have resulted in a confound-

ing effect of CAMI adherence and repeat birth. We 

do not believe this actually occurred, because only 1 

adolescent with a repeat birth and fewer than 2 CAMI 

sessions stopped receiving CAMI sessions as a result 

of becoming pregnant. We are currently testing a new 

CAMI program that can be administered to adoles-

cents regardless of pregnancy status. Finally, we do not 

know whether CAMI effects on repeat birth reductions 

continued throughout the mothers’ adolescence.

Health risk behaviors are the most common cause 

of disease burden in the United States,69 but large 

gaps remain in how best to promote positive behavior 

change. Interventions that attend to adolescent contex-

tual factors, such as partner infl uences on motivation, 

may have a greater impact on behavior change.70 Our 

fi ndings suggest, however, that in tandem to a focus on 

motivation for behavior change, to reduce risk of ado-

lescent repeat birth, having health insurance matters.

It is possible that CAMI can be adapted and used in 

primary care to address general pregnancy prevention 

and other high-risk adolescent behaviors. New models 

of service delivery stress patient-centered, integrated 

care that spans clinical practice and the community. 

For adolescents seen in practice settings, interactive 

behavior change technologies with tailored feedback 

could be coordinated with efforts of community-based 

interventions. Such strategies are current best practice 
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for addressing multiple risks in primary care.17,71 Results 

from this study support the use of interactive behavior 

change technology with adolescents and show that 

receipt of at least 2 CAMI sessions reduces the risk of 

rapid subsequent birth to low-income, African Ameri-

can adolescent mothers.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/7/5/436.

Key words: Adolescent; outcome assessment (health care); health 
behavior; pregnancy in adolescence; reproductive behavior; community 
health services
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