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OBJECTIVE: The purpose of this study was to estimate the effect of an

interpersonally oriented intervention on the reduction of the risk of post-

partum depression in primiparous adolescents.

STUDY DESIGN: We conducted a randomized controlled trial of 106

pregnant primiparous adolescents who were #17 years old at their first

prenatal visit. Participants were assigned randomly to the intervention

program (n 5 54) or the attention and dose-matched control program

(n 5 52). Each program included 5 sessions that were delivered during

the prenatal period. A structured diagnostic interview was administered

to assess for the primary outcome and depression at 6 weeks, 3

months, and 6 months after delivery.

RESULTS: Participants included Hispanic (53%), non-Hispanic black

(17%), and non-Hispanic white (16%) adolescents. The overall rate of

depression in the intervention group (12.5%) was lower than the control

group (25%) with a hazard rate ratio of 0.44 (95% confidence interval,

0.1721.15) at 6 months after delivery.

CONCLUSION: An intervention that is delivered during the prenatal pe-

riod has the potential to reduce the risk for postpartum depression in

primiparous adolescent mothers.
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Approximately 400,000 births in the

United States each year are to mothers

who are ,20 years old1; approximately 25-

36% of these teens experience postpartum

depression (PPD) after delivery.2-4 These

rates are significantly higher than adult post-

partum women5 and higher than nonperi-

natal adolescents.2

PPD puts adolescent mothers and

their children at risk during an already

challenging time in their lives, and this

hardship may be a major determinant of

poor outcomes for these young mothers

and their children. Untreated, depres-

sion is associated with school dropout,

suicide, and substance use.6,7 Among ad-

olescent mothers, evidence suggests that

depression may prevent them from en-

gaging in health-promoting behaviors

for their infants and themselves.8,9 Over-

all, children who are born to mothers

with untreated depression show devel-

opmental delays, lower levels of social

engagement, increased stress reactivity,

and negative interactions relative to in-

fants of nondepressed mothers.10-12

Although validated treatments for ad-

olescent depression exist and include in-

terpersonal therapy, cognitive behavioral

therapy, and antidepressant medication,

teen mothers with mental health problems

are mostly under treated.13,14 To date, only

one published report of 2 small open-trial

pilot studies (n 5 14 and n 5 11) ad-

dressed treatment for depression in preg-

nant adolescents.15 Despite the potentially

high burden of depression to young

women and their families, studies on the

prevention of PPD in pregnant adolescents

are virtually nonexistent.

A substantial body of research demon-

strates that some prevention programs for

adults and adolescents with mental health

conditions are capable of strengthening

protective factors (eg, social support,

stress-management skills), that these inter-

ventions can lessen the consequences of

risk factors (eg, other psychiatric symp-

toms), and that the interventions may have

positive economic effects.16 Several experts

in the field of PPD have advocated for pre-

ventive interventions for PPD to com-

mence in pregnancy.17,18 Pregnancy pro-

vides a “window of opportunity”19 for

prevention because pregnancy is a time

when women have frequent contact with

healthcare providers and is a time when

pregnant women may be more open to

making changes to improve their health,

which would include mental health, before

the birth of their baby.17,20

The objective of the present study was

to perform a pilot study of 100 pregnant

adolescents to evaluate a novel interven-

tion to prevent PPD in primiparous ad-

olescent mothers. The intervention, the

REACH (Relaxation, Encouragement,

Appreciation, Communication, Help-

fulness) program, is based on interper-

sonal therapy, which targets those fac-
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tors that may play a significant role in the

development of PPD.21,22 Our primary

hypothesis was that the REACH pro-

gram would be more efficacious than the

attention and dose-matched control

program that is focused on prenatal ed-

ucation in the reduction of risk for de-

pression up to 6 months after delivery in

adolescent mothers.

MATERIALS AND METHODS

Trial design

A blinded randomized controlled trial

was used to evaluate the REACH pro-

gram as an intervention to prevent PPD.

Because the focus of the REACH pro-

gram is on the prevention of PPD, the

intervention and control programs were

conducted during the prenatal period. De-

pression was assessed from intake (during

pregnancy) to 6 months after delivery. A

preintervention survey was conducted to

collect data on sociodemographic charac-

teristics, reproductive history, and sub-

stance use. Medical charts were reviewed

for pregnancy and infant outcomes.

The study protocol was approved the

Institutional Review Board of Women &

Infants Hospital, Providence, Rhode Is-

land. Local laws regarding minor partic-

ipants in research were followed. All par-

ticipants were consented by written

consent from her guardian and assent

from the minor participant. The proto-

col was registered at clinicaltrials.gov

(NCT00436150) on Feb. 14, 2007.

Participants (eligibility and setting)

Participants were recruited between

February 2007 and August 2008 through

an urban prenatal clinic that cared for

women of all ages and diverse back-

grounds. Participants were eligible if

they were #17 years old when they con-

ceived their pregnancy and were ,25

weeks gestational age at their first prena-

tal visit. The following exclusion criteria

were determined before randomization:

(1) received mental health services from

a healthcare provider or (2) met criteria

for a current affective disorder, sub-

stance use disorder, anxiety disorder (ex-

cluding simple phobia), or psychosis as

determined by the relevant modules of the

Structured Clinical Interview for the Diag-

nostic and Statistical Manual for Mental

Disorders, 4th edition, (DSM-IV) Child-

hood Diagnoses (KID-SCID).23 Adoles-

cents who met the criteria for any of these

disorders were excluded because the

REACH program is a prevention program

and is not designed to treat any of these

disorders. Furthermore, the control condi-

tion is relatively inert. Hence, it would have

been unethical for us to withhold treat-

ment from an adolescent who had been di-

agnosed with one of these disorders.

Intervention

The REACH program intervention was an

adaptation of an interpersonal therapy–

based prevention intervention, which was

found to reduce PPD in pregnant adults on

public assistance.21,22 The REACH pro-

gram intervention is the product of an ex-

tensive, iterative treatment development

process. To maximize acceptability of the

intervention, the REACH program was

tailored extensively and refined to be cul-

turally appropriate and appealing to ado-

lescents from diverse racial and ethnic

backgrounds. Modifications were guided

by input and feedback from postpartum

adolescent focus groups, expert consul-

tants (in adolescent medicine and depres-

sion and perinatal care among low-income

minorityadolescent femalepatientsandan

expert in interventions for minority teens),

pilot participants, and pilot facilitators.

The REACH program is a highly struc-

tured, adolescent-oriented intervention

that is delivered over the course of 5 one-

hour prenatal sessions with a postpar-

tum booster session that includes multi-

media (video snippets), interactive

(role-playing) components, and home-

work with feedback. The content of the

REACH program focused on the devel-

opment of effective communication

skills to manage relationship conflicts

before and after the birth of the baby,

expectations about motherhood, stress

management, “baby blues” vs depres-

sion, development of a support system,

development of healthy relationships,

goal setting, and psychosocial resources

for new mothers. The structured format

and detailed facilitator manual ensured

that specific defining elements of inter-

personal therapy such as enhancing so-

cial support and therapeutic strategies

(eg, role-playing, communication analy-

sis) remain the central features of the in-

tervention. The highly structured nature

of the REACH intervention and the con-

trol program allowed for efficient facili-

tator training and monitoring for adher-

ence and competency.

Each participant was given the book

Baby Basics: Your Month by Month Guide

to a Healthy Pregnancy,24 which is a com-

prehensive pregnancy guide that was de-

veloped by the What to Expect Founda-

tion. The attention and dose-matched

control condition involved using the

Baby Basics book as a guide for the didac-

tic control program. This program in-

cluded information about maternal

health throughout pregnancy and the

early postpartum period, fetal develop-

ment, nutrition, preparation for labor,

and preparation of the home for taking a

baby home. The control condition had

no overlapping content with the REACH

program curriculum.

The initial plan was for the REACH

program and control program sessions

to be delivered as group sessions once

each week for 5 consecutive weeks and an

individual booster session that is deliv-

ered in the hospital after the delivery,

with accommodations for make-up ses-

sions. As the study progressed, it became

clear through rescheduling and qualita-

tive assessment that the participants pre-

ferred individual sessions. Thus, accom-

modations were made to deliver the

sessions individually. The intervention

and control sessions were administered

in similar fashions to balance contact

time with the facilitator. Each session

lasted approximately 30-60 minutes, de-

pending on the discussion.

Outcome assessment

PPD was classified as an episode of major

depressive disorder that occurred within

the first 6 months after delivery. Al-

though the DSM-IV defines PPD as ma-

jor depressive disorder with an onset

within 4 weeks after delivery, research

has shown that at least one-third of

women report the onset of PPD at 2-6

months25; among teens, 32% have scores

that indicate depression at 4 months af-

ter delivery.3 Moreover, most investiga-

tors classify a depression that occurs

within the first 6 months after delivery as

www.AJOG.org Obstetrics Research
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PPD.26,27 The onset of a depressive epi-

sode during pregnancy, even if the episode

extends to the postpartum period, was not

included as a case of PPD, because the on-

set was not strictly after delivery. To ac-

count for variability in gestational age at

birth among the participants, we used de-

livery as a clear and consistent marker for

measuring the onset of the condition

(PPD).

The KID-SCID was used to assess for a

major depressive disorder. Antepartum

assessments were performed before ran-

domization and after intervention; post-

partum assessments were performed within

48 hours of delivery and at the 6-week,

3-month, and 6-month follow-up visits. All

assessmentswereadministeredbytrainedre-

search assistants who were blinded to study

group assignment from the initial contact

through follow-up evaluation.

Sample size calculation

The purpose of the REACH program pi-

lot study was to develop a PPD preven-

tion intervention that was tailored to the

specific needs of a racially and ethnically

diverse group of pregnant adolescents

and to pilot test the intervention com-

pared with the control program under

clinical trial conditions to determine an

effective size for a larger clinical trial. The

study target was designed to evaluate 100

randomly assigned participants and to

assess feasibility of study recruitment

and retention procedures for pregnant

adolescents.

Randomization method

The randomization scheme was developed

before the study was begun. Stratified

block randomization was used to keep the

groups balanced in terms of history of de-

pression. The block lengths varied to keep

the randomizations scheme blinded. The

groups were labeled A and B. Opaque en-

velopes were labeled by number and stra-

tum. The study coordinator held the key to

the randomization scheme. After a partic-

ipant was screened fully for eligibility, the

study group was unveiled and reported to

the interventionist so that appointments

could be scheduled to begin the interven-

tion or control group program. The group

allocation was not revealed to the research

team members who performed the initial

and follow-up assessments.

Statistical methods

Descriptive statistics were used to com-

pare the distribution of baseline charac-

teristics between the intervention and

control groups. The Fisher exact test was

used to compare categoric variables, and

the Wilcoxon rank-sum test was used for

the comparison of continuous variables.

All participants with at least 1 postpar-

tum assessment were included in the pri-

mary analysis and were classified accord-

ing to their randomly assigned study

group (intention-to-treat). PPD inci-

dence in each group was calculated as a

positive major depressive disorder diag-

nosis by the KID-SCID at $1 postpar-

tum visits. The hazard rate ratio (HR) and

95% confidence interval (CI) for PPD in

the REACH program vs the control group

were estimated by Cox proportional haz-

ards regression. Tied events that resulted

from the discreteness of the time scale were

handled by the exact method. History of

depression, which was the stratification

factor for randomization, was included as

a covariate in all models. Baseline variables

that were distributed differently between

study arms were also included as covariates

FIGURE

Participant selection and follow-up evaluation

Included in analysis (n = 52) Included in analysis (n = 48) 

Lost to follow-up (n = 3) 

 Declined further participation after 

    3-month postpartum visit 

Lost to follow-up (n = 3) 

 Declined further participation after 

    delivery 

Allocated to control program (n = 52) 

 Received control intervention (n = 52) 

Allocated to REACH program (n = 54) 

 Received REACH intervention  

(n = 51) 

 Discontinued intervention/declined 

further participation (n = 3) 

Randomized (n = 106) 

Excluded (n = 34) 

 Current depression (n = 10) 

 Miscarriage (n = 4) 

 Not meeting inclusion criteria (n = 5) 

 Withdrew (n = 4) 

 Did not keep appointment (n = 11) 

Consented & enrolled (n = 140) 

Excluded (n = 37) 

 Not meeting inclusion criteria (n = 24) 

 Declined to participate (n = 13) 

Screened for eligibility (n = 177) 

REACH, the Relaxation, Encouragement, Appreciation, Communication, Helpfulness program.

Phipps. Preventing PPD in adolescents. Am J Obstet Gynecol 2013.
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where appropriate. The proportional haz-

ards assumption was assessed by a global

Wald test of product interaction terms be-

tween covariates and follow-up time point.

The primary analysis was repeated

among participants who attended all fol-

low-up visits. To formally perform an in-

tention-to-treat analysis, assumptions

were made about missing outcome data

because of discontinued participation or

missed visits. In the first scenario, a diag-

nosis of PPD was imput for all missing

assessment visits. In the second scenario,

it was assumed that no PPD was diag-

nosed at missing visits. Data analysis was

performed with SAS software (version

9.1; SAS Institute, Cary, NC). Two-tailed

probability values of , .05 were consid-

ered statistically significant.

RESULTS

Participant recruitment

Between February 2007 and August

2008, 177 patients were screened for

study eligibility during their first prena-

tal visit (Figure). Of these patients, 140

were consented and scheduled for an ini-

tial visit. Current depression was diag-

nosed at the first visit in 10 enrollees; 4

participants had spontaneous abortions.

Twenty additional patients were ex-

cluded from the study because of ineligi-

bility, withdrawal from the study before

the intervention was initiated, or failure

to attend the initial visit.

A total of 106 participants were as-

signed randomly to the REACH pro-

gram (n 5 54) or the control program

(n 5 52). All participants who remained

in the study through delivery completed

the 5 sessions in their assigned programs;

however, 3 patients who were assigned to

the REACH program discontinued par-

ticipation during the intervention. After

delivery, 100 participants (94%) at-

tended at least 1 postpartum follow-up

visit and were assessed for PPD.

Baseline data

The median age for participants was 16

years, and most participants were from

Hispanic backgrounds (Table 1). Over-

all, a history of depression was identified

in 16% of participants. There were no

significant differences between the

REACH program and control group par-

ticipants in terms of age, gestational age,

race/ethnicity, history of depression,

pregnancy history, and current educa-

tional level. A few participants (n 5 12)

were 18 years old or .25 weeks’ gesta-

tion at the time of randomization be-

cause of the time that elapsed between

eligibility screening and the randomiza-

tion visit.

Outcomes

None of the participants were diagnosed

with depression at the study assessment

visit immediately after delivery. A total of

19 participants (19%) were diagnosed with

PPD at a subsequent study visit through 6

postpartum months. The incidence of

PPD was 12.5% (95% CI, 3.1221.9%) for

the REACH program compared with

25.0% (95% CI, 13.2236.8%) for the con-

trol program (Table 2), which results in an

absolute difference of 212.5% (95% CI,

227.5 to 2.5%) at 6 months after delivery.

After adjustment for history of depression

by Cox proportional hazards regression,

the incidence of PPD was 56% lower for

the REACH program compared with the

control program (HR, 0.44; P 5 .1). Fur-

ther adjustment for baseline patient age

and gestational age did not change the es-

timates (HR, 0.44; 95% CI, 0.1721.17).

PPD incidence in each group was similar

when the analysis was limited to 91 partic-

ipants with complete follow-up assess-

ments (risk difference, 210.0%; 95% CI,

225.6 to 5.7%; adjusted HR, 0.50; P 5 .2).

Three participants discontinued par-

ticipation before delivery; 3 participants

discontinued participation after deliv-

ery, and 8 participants missed $1 post-

partum visits. A sensitivity analysis was

performed to evaluate the impact of miss-

ing data on the results; the analysis was re-

peated with the assumption of PPD diag-

noses for all missing assessments and then

the assumption of no diagnosis of PPD for

the missing assessments. A 33% reduction

inPPDrisk for theREACHprogram,com-

pared with the control program, persisted

when a PPD diagnosis was imput for par-

ticipants with missing data.

TABLE 1

Baseline characteristics by study arm

Variable REACH program Control program P value

Total randomized patients, n 54 52
..............................................................................................................................................................................................................................................

Age at randomization, ya 16 (13-18) 16 (14-18) .4b

..............................................................................................................................................................................................................................................

Gestational age, wka 19.7 (12.6-28.9) 21.3 (9.1-30.9) .2b

..............................................................................................................................................................................................................................................

Race/ethnicity, n (%) .6c

.....................................................................................................................................................................................................................................

Hispanic 29 (53.7) 27 (51.9)
.....................................................................................................................................................................................................................................

Black, non-Hispanic 9 (16.7) 9 (17.3)
.....................................................................................................................................................................................................................................

White, non-Hispanic 7 (13.0) 10 (19.2)
.....................................................................................................................................................................................................................................

Asian 2 (3.7) 0
.....................................................................................................................................................................................................................................

American Indian/Alaskan Native 0 1 (1.9)
.....................................................................................................................................................................................................................................

Multiracial 5 (9.3) 2 (3.9)
.....................................................................................................................................................................................................................................

No answer 2 (3.7) 3 (5.8)
..............................................................................................................................................................................................................................................

History of depression, n (%) 9 (16.7) 8 (15.4) 1.0c

..............................................................................................................................................................................................................................................

Previous pregnancy, n (%) 4 (7.4) 4 (7.7) 1.0c

..............................................................................................................................................................................................................................................

Currently in school, n (%) .5c

.....................................................................................................................................................................................................................................

Yes 44 (81.5) 38 (73.1)
.....................................................................................................................................................................................................................................

No, completed 12 grade 2 (3.7) 2 (3.9)
.....................................................................................................................................................................................................................................

No 8 (14.8) 12 (23.1)
..............................................................................................................................................................................................................................................

REACH, Relaxation, Encouragement, Appreciation, Communication, Helpfulness.

a Data are given as median (range); b Wilcoxon rank-sum test; c Fisher exact test.

Phipps. Preventing PPD in adolescents. Am J Obstet Gynecol 2013.
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No harmful effects were noted from

participants in this trial.

COMMENT

To our knowledge, this is the first clinical

trial of prevention for PPD in adolescent

mothers. This pilot study of primiparous

adolescent mothers found initial efficacy

for a prenatal intervention to prevent PPD

compared with an attention and dose-

matched control condition. In part, this

was a pilot study to test the feasibility of the

program, and the results show an over-

whelmingly positive trend in support of

the interpersonal therapy–based interven-

tion program. In addition to the positive

outcome, the present study demonstrated

strong feasibility in that there were high

rates of recruitment, intervention partici-

pation, and retention and notable rates for

a vulnerable group of adolescents.

The rate of PPD in the control group

(25%) is consistent with national rates of

PPD in adolescent mothers, which sug-

gests that we had a representative sample

for our study. Because our sample of

study participants were ethnically di-

verse, the results are likely generalizable

to the community of pregnant adoles-

cents. The structured nature of the pro-

gram with a thorough training manual

and guide for both the REACH program

intervention and the control program

suggests that the REACH program can

be implemented in other clinical set-

tings. Of note, a recent study published

by Howell et al,28 who implemented a

structured behavioral-based educational

intervention that included a focus on

bolstering social support in black and

Latina adult mothers during their post-

partum hospitalization, demonstrated a

reduction in positive screening for de-

pression at 3 weeks and 3 months after

delivery.

The limitations of the current study

include the nature of a pilot study with a

small sample size that was underpow-

ered to detect a statistically significant

difference between the study groups.

The study was designed to deliver the in-

tervention and control programs as

group sessions; however, during the

course of the study, it became clear that

the participants preferred individual ses-

sions; therefore, the sessions were mod-

ified and delivered as individual sessions.

Because we did not have complete fol-

low-up data on all of the study partici-

pants, we performed a sensitivity analy-

sis. A protective effect for the REACH

intervention was observed under each

scenario, which suggests that substantial

bias because of missing data is unlikely.

Findings from our study suggest that

the REACH program, which is tailored

specifically for pregnant adolescents, has

promise as an intervention to prevent

PPD. Moreover, the REACH program

appears to be an accessible and feasible

intervention for pregnant adolescents.

With further evaluation, the REACH

program has the potential to decrease

disease burden for adolescent mothers

and their offspring and to be a cost-

effective alternative to the treatment of

PPD.
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