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Double Jeopardy

Depressive Symptoms and Rapid Subsequent Pregnancy in Adolescent Mothers

Beth Barnet, MD; Jiexin Liu, PhD, MBA, MS; Margo DeVoe, MS

Objective: To examine whether depressive symptoms
are a risk factor for a subsequent pregnancy in adoles-
cent mothers.

Design: Secondary analysis from a longitudinal risk-
reduction intervention.

Setting: Five community-based prenatal sites in Balti-
more, Maryland.

Participants: Two hundred sixty-nine consenting teens,
predominantly African American and with low income,
who received prenatal care at any of the 5 community-
based prenatal sites and completed follow-up question-
naires at 1 or 2 years post partum.

Intervention: Baseline depressive symptoms were mea-
sured with the Center for Epidemiological Studies De-
pression Scale.

Outcome Measure: Occurrence of and time to subse-
quent pregnancy by 2 years post partum.

Results: Among teens completing at least 1 follow-up
questionnaire, baseline depressive symptoms were pres-
ent in 46%. A subsequent pregnancy by 2 years post par-
tum was experienced by 49%, with a mean (SD) time to
first subsequent pregnancy of 11.4 (5.8) months. De-
pressive symptoms were associated with increased risk
of subsequent pregnancy in both unadjusted models (haz-
ard ratio, 1.44; 95% confidence interval, 1.01-2.03) and
adjusted models (hazard ratio, 1.44; 95% confidence in-
terval, 1.00-2.01).

Conclusions: Depressive symptoms may be an indepen-
dent risk factor for subsequent pregnancy in African
American adolescent mothers. Because depression is treat-
able, future studies should evaluate whether improved
recognition and treatment of adolescent depression re-
duces the risk of rapid subsequent pregnancy.
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N ATIONAL STUDIES DEMON-
strate that adolescent
mothers are twice as likely
to experience depression
compared with adult

mothers; nearly twice as many African
American compared with white teen moth-
ers are affected (48% vs 28%, respec-
tively).1 Rapid subsequent pregnancy, de-
fined as pregnancy occurring within 24
months of a birth, is common in adoles-
cent mothers. A recent meta-analysis found
that 19% of teen mothers (range, 12%-
49%) experienced a subsequent preg-
nancy within 12 months and 38% (range,
28%-63%) experienced a subsequent preg-
nancy within 24 months.2 The highest rates
are among younger, economically disad-
vantaged African American adolescents.3-5

Depression and rapid subsequent preg-
nancy have negative consequences for ado-
lescent mothers.6,7 Maternal depression is

associated with interpersonal conflict, risk
of child abuse and neglect, and adverse ef-
fects on the child’s intellectual develop-
ment and psychosocial functioning.8-10

Treatment of maternal depression has a
positive effect on both mothers and chil-
dren.11 Repeat adolescent pregnancy and
birth are associated with poorer preg-
nancy outcomes, less educational attain-
ment, lower future income, and greater de-
pendence on public assistance.6,12,13

Children born into families with short in-
terpregnancy intervals are exposed to in-
creased parenting stress and negative
parenting behaviors.14

Studies that examined depression and
subsequent pregnancy in adolescents have
failed to find a consistent association. Most
have been cross-sectional.5,15,16 A few have
tried to integrate the study of depression
and subsequent pregnancy with longitu-
dinal data in an attempt to understand how
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these variables might relate to one another.17,18 One re-
cent study examined risk factors for subsequent preg-
nancy in more than 500 adolescents in Texas and did not
find an association between depressive symptoms at 3
months post partum and subsequent pregnancy within
24 months of the index birth.18 Data from adult women
showed no significant association between depression and
unintended subsequent pregnancy.17 However, such an
association is plausible because depression can affect at-
titudes and behaviors (eg, condom use),19 may affect so-
cial and partner relationships,20 and has been associated
with an increased risk of early parenthood in general.21

A better understanding of the relationship between de-
pression and subsequent pregnancy is important for both
clinicians and program planners. The objective of this
study was to use longitudinal data from a cohort of preg-
nant and parenting teens to determine whether depres-
sive symptoms at baseline independently and prospec-
tively are associated with subsequent pregnancy.

METHODS

STUDY SETTING AND PARTICIPANTS

This is a secondary analysis of data drawn from pregnant and
parenting adolescents participating in 2 consecutive longitu-
dinal risk-reduction interventions carried out in Baltimore, Mary-
land, a city with teen birth rates almost twice the national av-
erage.22 Subsequent pregnancy prevention was a primary
intervention goal, but the intervention did not achieve this.23

Likewise, depressive symptoms were not affected, although the
intervention was not specifically designed to do so. Enroll-
ment was conducted between February 5, 2001, and April 29,
2005; intervention and study follow-up activities continued for
2 years. All pregnant adolescents between the ages of 12 and
18 years, in their third trimester (gestational age, �24 weeks),
and receiving prenatal care at any of 5 urban prenatal care sites,
were eligible for recruitment. Teens living in foster care were
excluded if no guardian consent could be obtained. The 5 clin-
ics, staffed by family physicians or obstetrics and gynecology
physicians and midwives, provide prenatal care to the sur-
rounding predominantly African American and low-income
community. Three-fourths of all eligible pregnant teens agreed
to participate. Those who refused to participate were similar
to participants but tended to be older. After informed consent
was obtained from the teen and her parent or guardian, she was
administered a baseline structured interview and was ran-
domly assigned to the intervention or the usual-care control
group. Structured follow-up questionnaires were adminis-
tered by research staff at 1 and 2 years post partum.

INTERVENTION

Teens randomized to the intervention group received home vis-
iting services that began during pregnancy and continued bi-
weekly or monthly until her child was 2 years old. Motivational
interviewing was added to enhance the intervention when find-
ings from the first 84 participants showed no effect on subse-
quent pregnancy.23 Trained paraprofessionals provided parent-
ing instruction, case management, and motivational interviewing.
Most of the intervention activities occurred in local community
settings and in participants’ homes. We wanted to examine the
effect of depression on repeat pregnancy and, therefore, con-
trolled for intervention group assignment. The primary interven-
tion and outcomes are described in more detail elsewhere.23,24

DATA COLLECTION AND MEASURES

Study participants completed questionnaires administered by
research staff at baseline (during pregnancy) and at 1 and 2 years
post partum. Subsequent pregnancy by 2 years post partum was
our primary dependent variable.25 Subsequent pregnancy was
measured by asking, “Since your baby was born [1 or 2] year(s)
ago, how many pregnancies have you had?” Those reporting
any pregnancy were coded as experiencing a subsequent preg-
nancy. To assess the timing of each subsequent pregnancy in
relation to the index birth, we asked the teen for the date(s) of
her last menstrual period (LMP) or the date when she found
out she was pregnant and, if she knew, the gestational age of
the fetus. When possible (about 50% of the sample), we veri-
fied the LMP date with the medical record. To estimate the tim-
ing of the first subsequent pregnancy, we computed the num-
ber of months between the index child’s birth date and the date
of the LMP before the first subsequent pregnancy.

We measured covariates that research has shown to be asso-
ciated with both depressive symptoms and subsequent preg-
nancy, including demographic characteristics, living arrange-
ments, whether the teen was in school or had dropped out,
pregnancy history, future pregnancy intent (“Have their been
times over the past year that you were trying to get pregnant?”),
abuse history, violence exposure (Conflict Tactics Scale),26 sub-
stance use (tobacco, alcohol, and drugs) in the last 30 days,
and relationship with her baby’s father.1,3,6,12,14,18,27,28 The teen
mother’s relationship with her baby’s father was assessed at base-
line and at each follow-up interview by asking whether they
were married, living together, going together, friends, just see-
ing each other to care for the baby, or having no contact. The
first 3 response choices were coded as “together” and the other
3 choices were coded as “not together.”

Depressive symptoms were measured using the Center for Epi-
demiological Studies Depression Scale,29 a well-validated instru-
ment that comprises 20 questions about symptoms experienced
in the last week. Scores range from 0 to 60, with higher scores
indicating more depressive symptoms. We looked at depressive
symptoms as a continuous variable and also used the standard
cutoff of 16 or higher to define depressive symptoms.

STATISTICAL ANALYSIS

Baseline characteristics of our sample are reported as mean (SD)
or as counts with percentages, as appropriate. Using �2, Fisher
exact, and t tests, we examined bivariate associations between
baseline characteristics and depressive symptoms and subse-
quent pregnancy. To check for effects of differential follow-
up, we compared baseline characteristics of teens who failed
to complete either follow-up interview with those completing
at least 1 follow-up interview.

We used Cox proportional hazards regression models to cal-
culate the hazard ratio (risk) of a subsequent pregnancy asso-
ciated with baseline depressive symptoms.30 These analyses in-
cluded the 245 teens with follow-up data at 2 years post partum.
We calculated unadjusted risk and then adjusted for possible
confounders. We controlled for covariates that previous re-
search has shown to be associated with both depression and
subsequent pregnancy and also variables that were significant
in our bivariate analysis at P� .20. These included age of the
adolescent mother, age of the index baby’s father, Medicaid re-
ceipt, parity, whether the teen mother was a school dropout,
violence exposure, whether she was a victim of physical or sexual
abuse, and substance use. We also tested the effect of the re-
lationship between the adolescent mother and the baby’s fa-
ther and whether the teen was trying to become pregnant at
any point between the index child’s birth and 2 years post par-
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tum. All analyses controlled for whether the teen mother was
assigned to the study intervention or control group.

For the entire cohort of 269 teens, we computed cumula-
tive hazards curves to assess the association between baseline
depressive symptoms and the time to subsequent pregnancy.
Follow-up for each teen ended at subsequent pregnancy, the
date of the last completed follow-up survey, or the end of the
study. Survival time for teens with a subsequent pregnancy was
time from the index birth until the first occurrence of an LMP.
Teens with more than 1 subsequent pregnancy were censored
at the first subsequent pregnancy. For teens with no subse-
quent pregnancy, survival was censored at 25 months post par-
tum. The hazard that was modeled was the instantaneous risk
of a subsequent pregnancy at any given follow-up time, given
that a second pregnancy had not yet occurred, and condi-
tional on the values of the predictor variables in question.

We tested for mediating and moderating effects on subse-
quent pregnancy of proximal determinants, depressive symp-
toms, and other covariates. We wanted to measure the teen’s
pregnancy risk behaviors after delivery (eg, condom and other
contraceptive use or engaging in unprotected sex) and assess
possible mediating and moderating effects to gain a better un-
derstanding of the causal pathway to subsequent pregnancy.
Follow-up questionnaires did not provide sufficient detail on
timing or consistency of contraceptive use; thus, our best mea-
sure of a proximate risk behavior was whether the teen used
condoms consistently during the last 30 days (measured at 1
and 2 years post partum). We tested mediation effects of con-
dom use and depressive symptoms on subsequent preg-
nancy31 and moderating effects of age, school status, relation-
ship with the baby’s father, and condom use�depressive
symptoms on subsequent pregnancy. However, no significant
mediating or moderating effects were found using a cutoff of
P� .10 for significant interaction.

All data analyses were performed using commercially avail-
able statistical software (version 15.0; SPSS Inc, Chicago, Illi-
nois, and STATA8; StataCorp LP, College Station, Texas). The
study was approved by the Institutional Review Board of the
University of Maryland School of Medicine, Baltimore.

RESULTS

Two hundred ninety-seven adolescents in the third tri-
mester of pregnancy were recruited between February 5,
2001, and April 29, 2005, completed a baseline inter-
view, and reached the 2-year post partum end point. Of
these 297 teens, 269 (91%) completed a follow-up in-
terview at either 1 or 2 years post partum and compose
our sample; 28 teens (9%) with neither follow-up were
excluded. Teens who completed only the 1-year (n=24)
or 2-year (n=35) follow-up interview did not differ sig-
nificantly on baseline characteristics from teens who com-
pleted at least 1 (n=269) or neither (n=28) follow-up
interview.

Characteristics of the sample by baseline depressive
symptoms are given in Table 1. The sample was pre-
dominantly African American. Their level of economic and
social disadvantage is denoted by the high prevalence of
Medicaid receipt (83%) and school dropout (38%). Al-
most half of the sample scored as depressed at baseline,
and they were significantly more likely to use substances
and have more exposure to abuse and violence.

Of the 245 teens followed up through 2 years post par-
tum, 120 (49%) had at least 1 subsequent pregnancy
(Table 2) and 28 (10%) had more than 1 subsequent

pregnancy (data not shown). Among the 24 teens who
completed only the 1-year follow-up interview, 8 had a
subsequent pregnancy. For this cohort of 269 teens, the
mean (SD) time between the index birth and first sub-
sequent pregnancy (LMP) was 11.4 (5.8) months. Teens
having a subsequent pregnancy were more likely to be
school dropouts; not use condoms consistently at follow-
up; and report a relationship with their baby’s father, who
tended to be older (Table 2).

The hazard ratio of subsequent pregnancy was sig-
nificantly greater among the 112 teens with baseline de-
pressive symptoms. This increased risk of subsequent
pregnancy in 62 teens with baseline depressive symp-
toms (55%) remained significant even after adjusting for
possible confounders including age, parity, and Medic-
aid receipt (hazard ratio, 1.41; 95% confidence interval,
0.99-2.01; P=.06); age of teen mother; age of the baby’s
father; whether the mother was in school or had dropped
out; substance (tobacco, alcohol, or drug) use at base-
line; whether the teen mother was physically or sexu-
ally abused or exposed to violence; and the relationship
between the baby’s mother and father at baseline (haz-
ard ratio, 1.46; 95% confidence interval, 1.00-2.14; P=.05).
The adjusted cumulative hazard of subsequent preg-
nancy by baseline depressive symptoms is shown in the
Figure. Teens with depressive symptoms had a subse-
quent pregnancy significantly sooner after the index birth
compared with those without depressive symptoms.

COMMENT

This study provides evidence that depression may be an
important independent risk factor for rapid subsequent
pregnancy in African American adolescent mothers. Even
after adjusting for multiple potential confounders, the risk
of having a subsequent pregnancy by 2 years post par-
tum was about 40% greater among teen mothers having
depressive symptoms during the index pregnancy com-
pared with those who did not. To our knowledge, this is
the first study of adolescent mothers that demonstrates
with longitudinal data that depressive symptoms pre-
cede subsequent pregnancy and may be a determinant
of this adverse outcome. These findings are concordant
with a recent national study of 4000 teenagers that dem-
onstrated with longitudinal data that depressive symp-
toms are predictive of high-risk sexual behaviors.32

The prevalence of maternal depression varies widely,
from 10% to 67%, depending on the timing, method of
depression assessment, and the population studied.1,7,33

In general, adolescent samples exhibit among the high-
est rates of depression, but even within this group there
is variation.34-37 Our results conflict with those of previ-
ous studies that investigated but did not find a similar
temporal association between depression and subse-
quent pregnancy. In contrast to our study, previous in-
vestigations used cross-sectional data with largely white
samples16; did not examine specifically the association
between depression and subsequent pregnancy by 2
years38; or focused on older, nonadolescent mothers.17

Why might depression be a risk factor for subse-
quent pregnancy in adolescents? Depression is associ-
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ated with nonadherence to medication to treat chronic
conditions.39,40 Moderate to high levels of depressive symp-
toms predict reduced use of condoms and birth con-
trol.32 In our sample, depressive symptoms were associ-
ated with less condom use and increased subsequent
pregnancy, although when specifically tested for, we did
not find mediation effects. It is possible that fatigue and
helplessness caused by depression may accentuate an ado-
lescent’s perception of side effects or reduce self-
efficacy, thereby serving as a barrier to condom or con-
traceptive adherence.41-43

Research suggests that factors recognized as com-
mon in adolescent depression, such as negative self-
concept, loss of interest, passive coping style, cognitive
distortions, and feeling of lack of control over events, may
contribute to impaired functioning in reproductive health
decision making.44-46 In addition, relationships between
teen mothers and their babies’ fathers are notably frag-
ile.47 Teen mothers who become emotionally distressed
may seek out intimacy with additional sexual relation-
ships, leading to changes in motivation to prevent an-
other pregnancy.46 Similar to findings of previous stud-

ies,38 our findings show an increased subsequent
pregnancy risk for an adolescent mother who reports a
romantic relationship with her baby’s father. Contex-
tual factors (eg, history of sexual abuse) likely influence
partner relationships, which, in turn, affect childbear-
ing motivation and intent.38,48

Numerous interventions have attempted to reduce ado-
lescent subsequent pregnancy, with unsuccessful or dis-
appointingly modest outcomes.49-51 These efforts have tar-
geted hypothesized predictors including access to
contraceptives,42,52 level of educational attainment,23,53 and
social support23,53; however, to our knowledge, none have
specifically addressed depression. Because depression is
common, is associated with adverse outcomes, and is un-
derrecognized and undertreated,54,55 our study findings
support renewed focus by clinicians, investigators, and
program planners aimed at depression identification and
treatment for pregnant and mothering adolescents.

There are several limitations to our study. First, the
Center for Epidemiological Studies Depression Scale, while
a reliable and valid measure of depressive symptoms in
adolescents and predictive of depression,1,29 is not the same

Table 1. Characteristics of Teen Mothers by the Presence of Depressive Symptoms at Baseline (Third Trimester of Pregnancy)

Characteristica

Teen Mothers, No. (%)

P
Value

Full Sample
(N = 269)

Those With
Depressive Symptoms

at Baseline
(n = 124 [46])

Those With
No Depressive Symptoms

at Baseline
(n = 145 [54])

Demographic variables and educational achievement level
Maternal age 12-19,b mean (SD), y 16.9 (1.3) 16.9 (1.2) 16.8 (1.4) .52
African American race 259 (96) 120 (96) 139 (97) �.99
Medicaid insurance 222 (83) 96 (77) 126 (88) .02
Received TANF in last month 57 (21) 30 (25) 27 (19) .30
Lives with mother 169 (63) 76 (61) 93 (65) .61
Not in school or dropped out 102 (38) 52 (42) 50 (35) .26

Pregnancy history and intent
Previous pregnancy 80 (30) 39 (31) 41 (29) .69
Previous birth 31 (12) 15 (12) 16 (11) .85
Previous abortion 35 (13) 19 (15) 16 (11) .37
Previous miscarriage or stillbirth 24 (9) 13 (11) 11 (8) .52
Wants another pregnancy within 2 years 8 (3) 4 (3) 4 (3) �.99
Trying to become pregnant againc 18 (7) 11 (10) 7 (5) .18

Condom use
At baseline 71 (26) 36 (29) 35 (24) .41
At follow-upd 144 (54) 61 (49) 83 (58) .18

Abuse history and violence exposure
Parent beat or physically harmed adolescent 23 (9) 16 (13) 7 (5) .03
Sexually abused 14 (5) 11 (9) 3 (2) .02
Conflict Tactics Scale score, mean (SD) 19.5 (14.6) 24.3 (15.4) 15.3 (12.6) �.001

Substance use in last 30 days
Tobacco 22 (8) 17 (14) 5 (4) .003
Alcohol 9 (3) 4 (3) 5 (3) �.99
Drugs (eg, marijuana) 9 (3) 7 (6) 2 (1) .09

Baby’s father
Age 14-39, mean (SD), y 19.6 (3.2) 20.2 (4.0) 19.4 (2.8) .06
Age difference between teen mother and baby’s father, mean (SD), y 2.8 (3.0) 3.1 (3.5) 2.6 (2.4) .08
Married (n = 2), living together, or going with baby’s father 191 (71) 85 (68) 106 (74) .28

Abbreviation: TANF, Temporary Assistance to Needy Families.
aAll characteristics were measured at baseline unless otherwise noted.
bTwo teens were 18 years old at recruitment but were 19 years old by baseline assessment.
cMeasured at the 1- or 2-year follow-up by asking, “Since your baby was born, have there been times when you were trying to get pregnant?”
dConsistent condom use during the last 30 days, measured at either the 1- or 2-year follow-up interview.
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as a clinical diagnosis of depression. Second, it is pos-
sible that a teen with depressive symptoms at baseline
was no longer scoring as depressed by the time of her
subsequent pregnancy. Because we lacked a measure of
depressive symptoms in the first weeks after delivery, it
is possible that the high rates of depressive symptoms we
observed during pregnancy were confounded by nor-
mal somatic symptoms of pregnancy (eg, fatigue). How-
ever, baseline depressive symptoms were highly corre-
lated with depressive symptoms at the 1-year follow-up.
We considered using our measure of depressive symp-
toms at 1 year post partum and incorporating it as a time-
dependent variable, but chose not to because of con-
cerns about bias.56 Third, our sample was predominantly
African American and of low income, limiting the gen-
eralizability of our findings.

Nevertheless, our findings that depressive symptoms in
adolescent mothers may increase the risk of subsequent
pregnancy reinforce a growing body of evidence that de-
pression in this group needs to be identified and treated.
Inasmuch as primary care settings are the major, and some-
times only, point of health care service contact for adoles-
cents,57,58 primary care clinicians may be well-positioned
to identify, manage, and coordinate care for depressed ado-

lescents.59 Depression in primary care is underdetected and
inadequately treated.60 Even if depression screening is uni-
versally implemented, as has been recommended,61 with-
out evidence-based treatment, outcomes are unlikely to im-
prove62 and high unmet need will persist.63

How, then, to address depression in adolescent moth-
ers? We believe that effective mental health treatment for
this group will come from primary care practice inno-
vations that incorporate concepts of the medical home
model and the implementation of new models of care that
have proved effective in adult populations.64-66 These new
models of care, developed and studied largely in adults,
use multidisciplinary teams, collaborative care arrange-
ments, and care coordination across clinic and commu-
nity settings, and may be vital for successful pediatric be-
havioral health initiatives in primary care settings.59

Primary care teams that include nurses, health educa-
tors, social workers, and physicians (linked to commu-
nity resources) can most effectively provide care across
time to large numbers of patients with behavioral prob-
lems.67 Because depression is treatable, we believe it is
imperative to enhance the capacity of primary care to pro-
vide and study effective methods to treat depression in
adolescent mothers and other vulnerable groups.

Table 2. Characteristics of Teen Mothers and Subsequent Pregnancy by 2 Years Post Partum

Characteristic

Subsequent Pregnancy by 2 Years Post
Partum,a No. (%)

P Value
Yes

(n = 120 [49])
No

(n = 125 [51])

Demographic variables and educational achievement level at baseline
Maternal age, mean (SD), y 17.0 (1.1) 16.7 (1.5) .13
Medicaid insurance 100 (83) 104 (83) �.99
Received TANF in last month 31 (26) 22 (18) .16
Lives with mother 75 (64) 79 (63) .90
Not in school or dropped out 54 (45) 36 (29) .01

Pregnancy history and intent
Previous pregnancy 39 (33) 35 (28) .49
Previous birth 16 (13) 12 (10) .42
Previous abortion 15 (13) 16 (13) �.99
Previous miscarriage or stillbirth 15 (13) 13 (10) .69
Wants another pregnancy within 2 years of index child 3 (10) 4 (6) 1.00
Trying to become pregnant againb 11 (9) 7 (6) .29

Condom use
At baseline 28 (23) 35 (28) .47
At follow-upc 52 (43) 82 (66) .001

Abuse history and violence exposure
Parent beat or physically harmed adolescent 11 (9) 9 (7) .65
Sexually abused 8 (7) 5 (4) .40
Conflict Tactics Scale score, mean (SD) 21.0 (13.4) 18.4 (15.8) .18

Substance use in last 30 days
Tobacco 9 (8) 9 (7) .93
Alcohol 6 (5) 3 (2) .29
Drugs (eg, marijuana) 4 (3) 5 (4) .77

Baby’s father
Age at baseline, mean (SD), y 20.0 (3.5) 19.3 (2.8) .07
Age difference between teen mother and baby’s father, mean (SD) 3.1 (3.4) 2.6 (2.5) .20
Married,a living together, or going with baby’s father at baseline 93 (78) 83 (67) .09

Abbreviation: TANF, Temporary Assistance to Needy Families.
aExcludes 24 teen mothers (9%) with follow-up at 1 but not 2 years post partum.
bMeasured at 1- or 2-year follow-up by asking, “Since your baby was born, have there been times when you were trying to get pregnant?”
cConsistent condom use during the last 30 days, measured at either the 1- or -2-year follow-up interview.
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Depression is unhealthy for mothers and their chil-
dren.6-10 Treating maternal depression improves the
health and well-being of both.11 This study demon-
strates with longitudinal data an association between
depressive symptoms at baseline and subsequent preg-
nancy by 2 years in adolescent mothers. Our findings
do not tell us how depression might fit into a causal
pathway to repeat adolescent childbearing,31 but they
do suggest that depression may be an important mal-
leable risk factor. Whether treatment of adolescent de-
pression decreases the risk of subsequent pregnancy is
not known. However, depression is recognized as 1 of 5
priority areas important to the internatal care of child-
bearing women.6 New treatment strategies that incor-
porate systematic practice changes, collaborative care
models, and teams may benefit care delivery for teen
mothers. Future studies should evaluate whether im-
proved recognition and treatment of adolescent depres-
sion reduces the risk of subsequent pregnancy.
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41. Poikolainen K, Kanerva R, Lönnqvist J. Life events and other risk factors for so-
matic symptoms in adolescence. Pediatrics. 1995;96(1, pt 1):59-63.

42. Stevens-Simon C, Kelly L, Singer D, Nelligan D. Reasons for first teen pregnan-
cies predict the rate of subsequent teen conceptions. Pediatrics. 1998;101
(1):e1-e8. doi:10.1542/peds.101.1.e8.

43. Templeman CL, Cook V, Goldsmith JL, Powell J, Paige Hertweck SP. Postpar-
tum contraceptive use among adolescent mothers. Obstet Gynecol. 2000;95
(5):770-776.

44. Ehrenberg MF, Cox DN, Koopman RF. The relationship between self-efficacy and
depression in adolescents. Adolescence. 1991;26(102):361-374.

45. McFarlane AH, Bellissimo A, Norman GR. The role of family and peers in social
self-efficacy: links to depression in adolescence. Am J Orthopsychiatry. 1995;
65(3):402-410.

46. Cooper ML, Shapiro CM, Powers AM. Motivations for sex and risky sexual be-
havior among adolescents and young adults: a functional perspective. J Pers Soc
Psychol. 1998;75(6):1528-1558.

47. Whitehead B, Pearson M. Making a Love Connection: Teen Relationships, Preg-

nancy, and Marriage. Washington, DC: National Campaign to Prevent Teen Preg-
nancy; 2006.

48. Boardman LA, Allsworth M, Phipps MG, Lapane KL. Risk factors for unintended
versus intended rapid repeat pregnancies among adolescents. J Adolesc Health.
2006;39(4):597.e1-597.e8. doi: 10.1016/j.jadohealth.2006.03.017.

49. Sims K, Luster T. Factors related to early subsequent pregnancies and second
births among adolescent mothers in a family support program. J Fam Issues.
2002;23(8):1006-1031. doi: 10.1177/019251302237301.

50. Stevens-Simon C, Dolgan JI, Kelly L, Singer D. The effect of monetary incen-
tives and peer support groups on repeat adolescent pregnancies: a randomized
trial of the Dollar-a-Day Program. JAMA. 1997;277(12):977-982.

51. Koniak-Griffin D, Verzemnicks IL, Anderson NL, et al. Nurse visitation for ado-
lescent mothers: two year infant health and maternal outcomes. Nurs Res. 2003;
52(2):127-136.

52. Kershaw TS, Niccolai LM, Ickovics JR, Lewis JB, Meade CS, Ethier KA. Short
and long-term impact of adolescent pregnancy on postpartum contraceptive use:
implications for prevention of repeat pregnancy. J Adolesc Health. 2003;33
(5):359-368.

53. Solomon R, Liefeld CP. Effectiveness of a family support center approach to ado-
lescent mothers: repeat pregnancy and school drop-out rates. Fam Relat. 1998;
47:139-144.

54. Docherty JP. Barriers to the diagnosis of depression in primary care. J Clin
Psychiatry. 1997;58(suppl 1):5-10.

55. Borowsky SJ, Rubenstein LV, Meredith LS, Camp P, Jackson-Triche M, Wells KB.
Who is at risk for nondetection of mental health problems in primary care? J Gen
Intern Med. 2000;15(6):381-388.

56. Fisher LD, Lin DY. Time-dependent covariates in the Cox proportional-hazards
regression model. Annu Rev Public Health. 1999;20:145-157.

57. Ziv A, Boulet JR, Slap GB. Utilization of physician offices by adolescents in the
United States. Pediatrics. 1999;104(1, pt 1):35-42.

58. Dovey S, Weitzman M, Fryer G, et al. The ecology of medical care for children in
the United States. Pediatrics. 2003;111(5, pt 1):1024-1029.

59. Kelleher KJ, Campo JV, Gardner WP. Management of pediatric mental disorders
in primary care: where are we now and where are we going? Curr Opin Pediatr.
2006;18(6):649-653.

60. Kessler RC, Demler O, Frank RG, et al. Prevalence and treatment of mental dis-
orders, 1990 to 2003. N Engl J Med. 2005;352(24):2515-2523.

61. Lu MC, Kotelchuck M, Culhane JF, Hobel CJ, Klerman LV, Thorp JM. Precon-
ception care between pregnancies: the content of internatal care. Matern Child
Health J. 2006;10(5)(suppl):S107-S122.

62. Tiemens BG, Ormel J, Simon GE. Occurrence, recognition, and outcome of psy-
chological disorders in primary care. Am J Psychiatry. 1996;153(5):636-644.

63. Ringel JS, Sturm R. National estimates of mental health utilization and expen-
ditures for children in 1998. J Behav Health Serv Res. 2001;28(3):319-333.

64. American Academy of Family Physicians (AAFP), American Academy of Pediat-
rics (AAP), American College of Physicians (ACP), American Osteopathic Asso-
ciation (AOA). Joint Principles of the Patient-Centered Medical Home. http://www
.acponline.org/hpp/approve_jp.pdf?hp. Accessed March 8, 2007.

65. Asarnow JR, Jaycox LH, Duan N, et al. Effectiveness of a quality improvement
intervention for adolescent depression in primary care clinics: a randomized con-
trolled trial. JAMA. 2005;293(3):311-319.

66. Campo JV, Shafer S, Strohm J, et al. Pediatric behavioral health in primary care:
a collaborative approach. J Am Psychiatric Nurses Assoc. 2005;11:276-282. doi:
10.1177/1078390305282404.

67. Guevara JP, Forrest CB. Modernizing pediatric primary care to better manage
children’s behavioral health. Curr Opin Pediatr. 2006;18(6):639-640.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 162 (NO. 3), MAR 2008 WWW.ARCHPEDIATRICS.COM
252

©2008 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023


